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VIEWS, NEWS AND INTERVIEWS. will bring up similar reminiscences to 


A special commission has arrived 
in San Francisco, authorized by the 
Japanese Government, to study the 
workings of electric power and tele- 
phone systems in the United States. 
The commission is composed of S. 
Mine, R. Natayama and Y. Wadachi. 
They will be on the Pacific coast 
until about June 1 and then will 
come Kast. 





All sorts of physiological effects 
produced by X rays have been 
recorded since the Roentgen boom, 
but the announcement that they are 
likely to cause baldness is calculated 
to spread dismay amongst those who 
have been experimenting closely with 
the Crookes tube, says the London 
Lancet. In a preliminary experi- 
ment to ascertain the possibility of 
photographing a bullet in the head 
f a child it was found that 21 days 
after the experiment all the hair 
‘ame out in theregion exposed to the 
X-ray discharge. If the time that 
lapses before positive baldness was 
fected could be reduced what an 
nealculable benefit would Roentgen’s 
iscovery confer on shavers. Thus 
o remove the beard would only re- 
uire the placing of a Crookes tube 
or a few minutes over the chin before 

tiring to rest, when next morning 
he ordinary application of soup and 

ater would complete the operation. 
nder these circumstances the ‘‘ new 
arber” may not impossibly be one 

f the many vutcomes of the ‘‘new 
hotography.” 





The prices of crude rubber have 
inged considerably higher during 
the past year because of large con- 
imption for bicycle and other tires 
id for electrical uses. 





A few years ago, when the electric 

ght was young, a customer came to 
Tesla in great haste, and exclaimed: 
“Tam having a great deal of trouble 
with those congested lights. I think 
it is caused by the complicator, for it 
is sparking all the time.” This sug- 
gestion of the early attempts to say 
“ineandescent ” and ‘commutator ” 


the minds of many pioneers. 





The route east of London taken by 
the message sent by Mr. E. D. Adams 
to Mr. Depew at the National Elec- 
trical Exposition on May 16 was as 
follows: 


London 
Land’s End * 
Lisbon 
Gibraltar 
Malta 
Alexandria “ 
Suez 

Aden 
Bombay 
Madras 
Penang 
Singapore ‘‘ 
Saigon 
Hongkong “ 
Foochow “ 
Shanghai 
Nagasaki 


acces anscti cisaeatiaaetch ahead 18,677 

Some of these stations were passed 
in transmitting, but just how many 
is not known. 








Judging by suggestions made on 
the subject, some people lately have 
been desirous of getting beryllium 
(glucinum) used in some way in elec- 
trical work, remarks an exchange. 
Up to the present, its light weight 











How To Make and Use a Tesla 
High-Frequency Coil. 
To THe Epiror oF ELEcTRIcAL REVIEW : 
In hopes to aid your correspondent 
“ F. P. L.” * in the matter of a Tesla 
high-frequency coil, 1 beg to offer my 
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INDUCTION COIL 
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Fig. 1.—SEcTIONAL VIEW OF TESLA 
CorL. 
experience, gained after long search. 
Go to some reliable wood turner 
and have a spool turned of three and 
one-half inches, outside diameter, 
with the interior turned out two and 
one-half inches diameter. Have a 


-O 























ee 





ELECTRICAL REVIEW, N.Y. \ 


Fie. 2.—DiscHARGER UsEp witH TESLA COIL. 


and high conductivity have been 
mainly insisted upon, but it is now 
stated that its coefficient of expansion 
is the same as that of platinum, and 
therefore it could be used instead of 
the latter in incandescent lamps. 
There is, however, the lower melting 
point of beryllium to consider before 
that is done. 





Mr. Charles A. Coffin has retired 
from the board of directors of the 
United States Rubber Company. 


solid piece turned on which to wind 
your primary, two inches diameter 
and 14 inches long. The length of 
the first hollow spool should be 12 
inches. It would be well to have the 
first spool one-half inch longer at 
each end, or 13 over all, but turned 
down one-quarter inch deep and of a 
width of one-quarter inch, so that a 
check block can be turned to slip on 
the end of the outer spool for appear- 





* See “A Disruptive Coil Wanted,” Exrecrrica. 
Review, May 18, 1896. 
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ance sake, and to which the termi- 
nals of the secondary wire can be led. 
The rough sketch herewith, Fig. 1, 
will give you the proper idea. 

For the primary, wound on the 
solid core, use No. 18 double cotton- 
covered wire wound in a single layer, 
with the ends being fastened to the 
core and left with plenty of projecting 
wire. For the secondary, use No. 36 
double silk-covered wire carefully and 
compactly wound across the outer 
spool in a single layer. After wind- 
ing, both the inner coil and the outer 
should be carefully shellaced; and it 
would be well, as I have done, to boil 
all wood pieces in paraffine before 
winding. 

Such a coil can be operated for 
high-frequency effects by an ordinary 
spark coil giving at least two-and- 
one-half-inch spark. To do this you 
will require a Leyden jar ordinarily 
known as a half-gallon jar. The dis- 
charge of the jar must be made 
through the primary circuit of the 
Tesla coil and care must be taken to 
arrange the wires so that you will 
not short-circuit the induction coil. 
I have endeavored to sketch you the 
ordinary form of discharger (Fig. 2), 
with well polished balls which must 
be drawn apart to the limit of the 
sparking distance of your Leyden 
jar. Another way would be to keep 
the discharging balls tolerably near 
together and use an air blast across 
the gap when the coil is in operation. 
The effects by this latter method are 
much greater. 


To give the Tesla effects, the Tesla 
coil should be placed in an oil-tight 
wooden box and covered with oil; 
otherwise the streams formed will 
pass through the coil sectionally and 
occasion a great loss of energy. 

A Crookes bulb, which I can not 
operate with my three-inch spark 
coil alone, fluoresces readily when the 
Tesla coil is operated by the same 
induction coil. Yours truly, 


ELLiotr Woops. 
Washington, D. C., May 14. 





OBITUARY. 

Charles Stowell, for 20 years an 
assistant of the late Prof. Moses G. 
Farmer, died recently at his home in 
Charlestown, Mass. 
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THE ELECTRICAL EXPOSITION. 


A Week of Interest and Large 
Attendance. 








EDISON X-RAY BOOTH THE 
DRAWING CARD, WHILE ALL THE 
EXHIBITORS ARE PLEASED WITH 
THELR NUMEROUS CALLERS— 
AN UNPLEASANT NEWSPAPER 
MISTAKE—GREAT THINGS EX- 
PECTED THIS WEEK—THE EX- 
POSITION’S FINANCIAL SUCCESS 
ASSURED — MORE ABOUT THE 
VARIOUS DISPLAYS. 


THE 


At the close of the Electrical Ex- 
position Saturday evening last the 
final footing up of the receipts showed 
an eyen balance of expense and in- 


come. With this week’s receipts to 


count as a surplus, it is safe to say 
that the Exposition will prove to be 
a financial success. As has already 
been demonstrated, it has proven to 
be an electrical and scientific one. 
The attendance has increased and 
many new faces are to be seen every 
night, as well as many familiar ones, 
who return again and again. 

The schools of this and surround- 
ing cities have been offered special 
inducements, and General Manager 
Stump had his hands full on Friday 
looking after the interests of some 
600 of these enthusiastic visitors. 
Every afternoon this week will be de- 
voted to the work of interesting and 
entertaining the schools, and special 
lectures will be provided. 

The one unpleasant feature of the 
week was the appearance of the Lec- 
tric Railway Gazette, coutaining 
charges against the Exposition to the 
effect that the claim of the trans- 
mission of electric power from Niagara 
Falls, which had been widely an- 
nounced, was untrue. The paper, 
after stating the transmission in ques- 
tion was impossible under the condi- 
tions given, concluded its editorial 
attack in these words : 

“This attempt, it is needless to state, was a 
failure, and the present success savors so strongly 
of fake that either a detailed expert electrical ex- 
planation of the conditions or a most abject apology 
for a gigantic fraud is due the public.” 

The editor of the paper, when 
brought before the indignant Execu- 
tive Committee and shown that his 
surprising charges were without 
foundation, wrote and signed an 
apology and retraction, saying that 
he ‘‘ was entirely mistaken in what he 
said.” 

The officers, however, decided that 
great injury had been done them 
and the exhibitors, as honorable men, 
and also to the Exposition Company, 
and commenced a libel suit against 


the W. J. Johnston Company, the — 


publishers of the paper making the 
attack, in the sum of $50,000 in 
the Supreme Court, and papers were 
served on Friday last. 

In another column is a brief com- 
munication,replying to these charges, 
from Mr. L. B. Stillwell, a well 
known and thoroughly reliable elec- 
trical engineer. 

‘The interest this week will largely 
focus around the vacuum-tube light- 
ing to be shown by Mr. Edison. The 
announcement in the EnEcTRiIcAL 
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REVIEW last week, that Tesla had 
perfected his vacuum-tube lighting 
apparatus, and that he would soon 
be ready to show it to the public, has 
greatly increased the interest in this 
beautiful branch of electrical re- 
search. Edison’s work in this field 
will attract the greatest interest, and 


its public demonstration will be 
closely observed by the electrical 
fraternity, in person or by proxy, 
all over the world. 





GENERAL EXPOSITION NOTES. 


The display of the Peru Electric 
Manufacturing Company, of Peru, 


one of the comparatively new inven- 
tions at the Exposition. The Calcula- 
graph Company’s exhibit is in charge 
of Mr. Abbott, the general manager 
of the company. 

Various members of the National 
Carbon Company have been on from 
Cleveland in attendance at the com- 
pany’s exhibit. 

The Anchor Electric Company, of 
Boston, are showing a most complete 
line ef switches, sockets, cut-outs, 
cleats, lamps and the many electrical 
specialties of which they are the 
manufacturers. The company has 
been well represented by Messrs. 
Hawks, Reynolds,Field and Marshall. 

The intercommunicating _ tele- 





Exuisit oF BoyntoN Muitrvo._t Battery CoMPANY, ELECTRICAL EXPOSITION, 
New YORK. 


Indiana, is a unique arrangement of 
the many electrical forms of porcelain 
and samples of the Hercules and 
Laclede batteries. 

The John Burry telegraph printing 
system is one of the novelties at the 
Exposition which appeals strongly to 
the general public. 

The heavy presses for cutting arma- 
ture disks and other styles of presses 
made by the Farracute Machine Com- 
pany, of Bridgeton, N. J., are shown 
in operation on the main floor in 


| 
“ly 








phones, known as the auto-telephone 
system, which are installed for use 
throughout the building, are an inter- 
esting feature. The Tucker Elec- 
trical Construction Company, of New 
York, the manufacturers, have also 
a prominent exhibit showing the 
various types of this instrument. 

The pretty effects shown by the 
prism globes made by the United 
States Glass Globe Company of the 
Havemeyer Building, New York, at- 
tracts crowds every evening. 


SCHIFF Jng; 


EXxutsit oF THE STANDARD PAINT COMPANY, AT THE ELECTRICAL EXPOSITION, 


NEw 


charge of Messrs. F. F. Smith and 
W. 8. Mitchell. 

The Bradfort Belting Company’s 
booth, with Mr. Morris in charge, is 
one of the corners where entertain- 
ment is most generously dispensed. 

The novel calculagraph, or time 
recording instrument, illustrated in 
connection with the telephone for 
showing elapsed time and calculating 
in money value the value of time, is 


York«K. 


The Thompson Meter Company, of 
Brooklyn, are showing the various 
types of water meters made by them. 

For the student of electricity D. 
Van Nostrand & Company, 23 Mur- 
ray street, New York, keep a supply 
of electrical and scientific literature 
published by them, on the main 
floor. 

The Lewis Tool Company, 44 Bar- 
clay street, New York, are showing 
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the patented vise recently perfected 
by them. 

The Hamilton Tool Company, 
Hamilton, Ohio, have a number of 
their heavy machines on exhibition. 

The exhibit of the Cutter Elec- 
tric and Manufacturing Company, 
Philadelphia, of the ‘‘ C-S ” switches 


and automatic magnetic  circuit- 
breakers, attracts much attention 
from practical electricians. Messrs. 


Cutter, Newton and Nicholson have 
been present. 

The Electrozone Company, New 
York, have an elaborate exhibition of 
their products. 

The improved type of switchboard 
shown by William F. Bossert, of 
Utica, is of general interest to the 
electricians interested in construction 
work. 

The booth of the Peck Electrical 
Company, 15 Cortlandt street, New 
York, is one of the prominent ex- 
hibits. ‘The company shows a line 
of the popular carbons, for electric 
lighting and other purposes, made by 
the American Uarbon Company, also 
a line of the are light specialties 
made by T. H. Brady, of New 
Britain, Ct. Captain Brady has been 
a frequent visitor in person. The 
Peck company have also various 
types of the well known Helios lamps, 
for which they are agents. 

The Gamewell Fire-Alarm Com- 
pany, New York, has a complete line 
of their systems of alarms on the 
main floor. 

The extensive display of electrical 
and scieutific instraments shown by 
J. C. Vetter & Company, of New 
York, is one of the most compre- 
hensive exhibits of this nature. 

The Columbia Rubber Works Com- 
pany, New York, have a display of 
their large line of electrical designs, 
such as telephone receivers, push 
buttons and insulating tape. 

The prominent exhibit of the Ball 
Electric Light Company, New York, 
includes several of the new type of 
the Ball double-armature dynamos. 

The Columbia Incandescent Lamp 
Company and the Wagner Electric 
Company, both of St. Louis, have 
jointly one of the largest spaces on the 
main floor. The Wagner company 
have w complete line of their trans- 
formers and the house has had a num- 
ber of its representatives present. 

The New Haven Car Register Com- 
pany, near the entrance on the main 
floor, have a number of their well 
known car registers on exhibition. 
Mr. John 8. Bradley, secretary and 
treasurer of the company, has been a 
caller at the Exposition. 

The Ideal Electric Company, New 
York, have on view in third balcony, 
near the Exposition office of the 
ELECTRICAL REVIEW, a number of 
the new La Roche direct and alter- 
nating machines and the Fleming- 
Spencer alternating lamps. Messrs. 
Poillon, Grannis and Fleming have 
represented the interests of the com- 
pany. 

The Taunton Locomotive Manu- 
facturing Company, Taunton, Mass., 
have on the ground floor, in charge 
of Mr. B. W. Hayes, an exhibition of 
Wainwright feed-water heaters, con- 
densers and boiler equipments. 

The practical exhibition of the C. 
W. Hunt Company’s coal conveyer 
in connection with the Abendroth & 
Root boiler in operation is a feature 
in the ground-floor exhibition. 

The Williamsport Wooden Pipe 
Company, Williamsport, Pa., show the 
various forms of conduits which they 
manufacture. Mr. N. B. Bubb, the 
general manager, and Mr. See, the 
Philadelphia representative, have 
been at the Exposition. 

The exhibition of magnesia sec- 
tional covering for steam pipes and 
boilers shown by Robert Keasby, of 
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New York and Buffalo, is of interest 
to the power element. 

The Telmic Company, of New 
Jersey, exhibits its fire-brick clay 
conduit in sections. Mr. W. H. Fal- 
coner is in charge. 

Mr. C. H. McIntire, the well known 
electrical manufacturer of Newark, 
has an exhibit of the McIntire con- 
nectors, so 
popular in 
long - distance 
telephone cir- 
cles. 

The H. C. 
Jones Electric 
Manufactur- 
ing Company 
of West T wen- 
ty-ninth St., 
New York, 
has an inter- 
esting exhibit 
of his stage 
receptacle on 
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the second 
floor. Itcon- 
sists of a 


double - pole 
switch and re- 
ceptacle that 
can not be 
short-circuit- |- <a” 
ed by water or = 
any other for- 
eign sub- 
stance that 
may be drop- 
ped onit. The 
wearing partis 
made of metal 
and is quite 
durable. 
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met many friends of his popular 
product. The picture of Henry Goe- 
bel is strongly in evidence. 

Mr. J. D. McIntire represents the 
enterprising house of Pass & Seymour, 
the Syracuse manufacturers of the 
well known Pass & Seymour special- 
ties. This booth is a noticeable one, 
containing samples of every kind of 
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Latest Improvements in Primary 
Batteries. 


The trade has been awaiting the 
advent of a high-class primary bat- 
tery which shall do the work required 
on closed as well as open circuits. 
Many attempts have been made to 








sior Electric 
Company has 
a remarkably 
fine exhibit of the widely known 
Hochhausen apparatus. One of his 
latest'125 arc light machines is in 
operation every evening and _ is 
viewed with interest by the many 
practical electric lighting men who 
are constantly in attendance. This 
exhibit is admirably located and 
the various machines are to be seen 
at a glance. 

The Bryan-Marsh incandescent 
lamp exhibit is highly artistic and 
these gentlemen receive compliments 





goods they manufacture, all very 
neatly arranged. Among the new 
things exhibited is a porcelain socket 
which has attracted much attention 
from the electric light companies. 

The Nowotony Electrical Company, 
Cincinnati, has a centrally located 
booth near that of the Dieh] Manu- 
facturing Company, and have their 
arc lamps, dynamos and motors on 
view. 

The ‘ Volta” battery exhibit of 
Dale, Farrell & Company, New York, 
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EXBIBIT OF THE BrrDsALL ELECTRIC MANUFACTURING COMPANY, ELBCTRICAL 
Exposition, NEw YORK. 


on all sides for the beautiful work 
they show. 

The Columbia Incandescent Lamp 
Company is admirably located and 
presents an assortment of the various 
lamps manufactured by this strong 
and successful company. President 
Rhotehamel was in attendance the 
first two weeks of the Exposition and 


has been a Mecca for visitors. The 
display of batteries in operation and 
the ‘‘ X-ray” bicycle electric lamp 
are of interest to the general public. 

The Warren Electric Company, of 
Chicago, has in operation, in charge 
of their New York representatives, 
Wendell & McDuffie, one of the new 
Warren alternators. 


EXHIBIT OF THE GORDON-BURNHAM BATTERY COMPANY, OF NEW YORK, AT THE NATIONAL ELECTRICAL 
Exposition, New York City. 


build a sal-ammoniac cell that shall not 
become polarized on a dead short 
circuit. The copper oxide has in- 
variably been de-oxidized within a 
short time, often inside of 15 minutes 
or halffan hour. A cell must contain 
an oxide of copper surface far in 
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The nearest approach to this ideal 
form is believed to be found in the 
Gordon-Burnham battery, now on 
exhibition at the Electrical Exposi- 
tion. In this cell the copper element 
is in flakes and granules and the active 
surface is consequently enormously 
increased. ‘The actual tests of the 
battery show that it will stand a dead 
short circuit trial of six hours without 
polarization, enough of the oxide 
remaining to carry on the work until 
the zinc element has been entirely 
consumed. This gives the largest 
possible electro-motive force on the 
one hand and great volume on the 
other. The care taken in the manu- 
facture and preparation of the ele- 
ments prevents the introduction of 
the carbons and stays all local 
action. 

The test made by the New York 
Central at Mott Haven gave,for three 
Gordon cells as a track battery, 18 
out of 24 hours practical short cir- 
cuit work, and they stood the strain 
for 43 days without attention or 
renewal. The gravity cells in the 
same circuit required attention every 
10 days. Superintendent of Signals 
John V. Young, of the Boston & 
Maine, reports tests by him, then 
incomplete, covering 73 days of con- 
tinual work, without attention or 
renewal, and with the thermometer 
at 12 degrees below zero. 

In order to ascertain the amperage 
capacity of copper prepared by this 
process, tests were made by E. A. 
Chapel, superintendent Chelsea Elec- 
tric Light Company. He reports: ** I 
am able to work from eight to ten 
switches simultaneously, while with 
S.— battery I have never been able to 
work more than four. ‘The battery 
became short-circuited by one of the 
buttons in the key sticking and re- 
maining so all one night. After 
clearing the trouble in the morning 
the switches went to work at once and 
worked as though nothing had hap- 
pened.” 

These various tests, covering the 
whole field of efficiency for open or 
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Exursit oF DeEVeau & Company, OF New YORK, AT THE NATIONAL ELECTRICAL 
Exposition, New York City. 


excess of all ordinary requirements in 
order to overcome this feature. The 
theoretically perfect battery is one 
where the copper element is in sheets 
as thin as a wafer, but the trouble has 
been that sucha form packs in layers, 
and=these masses act electrically as a 
solid, the exposed surfaces only be- 
coming available. 


closed circuit work, certainly sub- 
stantiate the claim forthe value of 
the flake copper element, as well as 
the sodium solution used in the Gor- 
don cell. It is estimated that their 
use has reduced the cost of produc- 
tion of electricity by primary batteries 
from 20 to 25 per cent, to say the 
least. 
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STEAM BOILERS: THEIR EQUIP- 
MENT AND MANAGEMENT. 


READ BEFORE THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION, MAY 7, 
1896, BY ALBERT A. CARY. 


(Continued from Supplement, page 6, “ Electrical 
Review,’ May 20, 1896.) 


Each one of these methods has its 
own advantages and disadvantages, 
and the first one is probably the worst 
arrangement that could be made; 
in fact, it may be regarded as imprac- 
ticable. An extremely large steam 
space is neither desirable nor neces- 
sary; it increases the size of the boiler 
unduly, as well as increasing the heat 
radiating surface. Our second method 
of caring for the very sudden demand 
for steam is by providing a large water 
capacity. Under these conditions a 
fall in pressure is depended upon to 
supply the steam required until the 
boiler is able to supply the demand 
continuously. With such an equip- 
ment, when the throttle is suddenly 
opened, admitting steam to the engine, 
the steam from the steam space of the 
boiler first rushes into the cylinder, 
and we will say, for example, that the 
boiler pressure drops from 100 to 80 
pounds. Let us next assume that we 
are drawing our steam from a plant 
of boilers holding 100,000 pounds of 
water. ‘The temperature of the water 
under 80-pounds pressure, we know, 
is 322.9 degrees Fahrenheit, while its 
temperature under 100-pounds press- 
ure is 337.8 degrees Fahrenheit. By 
turning to our steam tables we find 
the total heat in one pound of water 
under the above conditions as follows: 

One pound of water under 100 
pounds of steam pressure contains 
308.7 heat units. 

One pound of water under 80 
pounds of steam pressure contains 
294.0 heat units. 

Thus, when the pressure drops from 
100 pounds to 80 pounds, the total 
heat required in each pound of water 
is less, by 14.7 heat units. Multiply- 
ing this by 100,000, we have 1,470,000 
heat units available for the generation 
of steam. Divide this by 886.7 (the 
number of heat units necessary to 
evaporate one pound of water at 323.9 
degrees Fahrenheit into steam), and 
we find that we have 1,658 pounds of 
water evaporated during the time of 
the reduction of the pressure from 
100 pounds to 80 pounds. Now, if 
our engine uses 500 horse-power and 
60 pounds of steam is ‘required per 
hour per horse-power (equal to one 
pound of steam per minute per horse- 
power, or 500 pounds of steam per 
minute for 500 horse-power), we 
divide 500 into 1,658; we see that 
from this lowering of temperature or 
pressure, we liberate sufficient heat to 
supply our engine with steam for 
about three and one-third minutes, 
even though all other sources of heat 
are withdrawn, but this is not the 
vase ; the fire in the furnace will add 
its heat constantly at the same time, 
and thus we soon find an equilibrium 
established, and the boilers will finally 
be able to supply the engines steadily 
with the steam required. 

Let us see how much of a boiler 
equipment we would need to cover 
the conditions we have just outlined. 
Let us suppose that we take horizon- 
tal tubular boilers 66 inches diameter 
and 18 feet long, containing 46 four- 
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inch tubes. One boiler of this kind 


(allowing one-third of the diameter 


vertically to measure the steam space) 
will hold about 14,000 pounds of 
water. Dividing this into the 100,000 
pounds of water we will find that it 
will require seven boilers, which, if 
rated by the regular builders’ rating, 
would be sold as 668 horse-power. 


electricity in storage batteries, to be 
drawn upon at any instant when the 
current is needed. ‘This is known as 
Halpin’s system of thermal storage, 
and, in the case under consideration, 
its operation is almost identical to the 
second method just described; that is, 
it depends upon a fall in the steam 
pressure when the body of water gives 

















Exursit oF STANLEY & PATTERSON, OF NEw YORK CITY, AT THE 
NATIONAL ELECTRICAL Exposition, NEw YORK. 


This is about one-third in excess of 
the rated engine horse-power, but, 
considering the excessive duty called 
for in such service, it can be con- 
sidered as a well balanced plant. 

The third method of providing for 
a great and very sudden demand fora 
large quantity of steam is accom- 
plished, as has been stated, by pro- 


up some of its heat, which results in 
the formation of steam at a lower 
pressure. In this system, of course, 
a fewer number of boilers are used, 
but the quantity of water handled by 
these boilers is proportionally greater. 

The arrangement of these thermal 
storage tanks in connection with the 
boilers is comparatively simple. The 

















EXHIBIT OF THE STANLEY ELECTRIC MANUFACTURING COMPANY, OF PITTSFIELD, 
Mass., AT THE NATIONAL ELEctTRICAL Exposition, NEw YORK. 


viding one or more large, hot water 
storage tanks, which are used in con- 
nection with one or more regular 
boilers, the principle of working 
in this case being the accumulating 
of large quantities of heat in the 
water held in these tanks under press- 
ure, to be called upon when needed, 
for steam making purposes; a very 
similar principle to the storing of 


tanks are simply plain, cylindrical 
boilers, but, of course, they must be 
capable of sustaining a pressure fully 
equal and generally much _ greater 
than the working boiler. The work- 
ing boiler is run full of water and is 
made to deliver a constant stream of 
hot water into the storage tanks, 
independent of the rate at which the 
steam is drawn from them, and for 
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the best results this system should be 
run at, at least, 100-pounds pressure 
in excess to the pressure required at 
the engine. 

We now come to the fourth method 
for supplying our sudden demand for 
steam, which was originated by the 
author. This is probably the most 
economical manner of solving this 
problem; first, as regards the originai 
cost of the equipment, and, secondly, 
as regards cost of operation. By this 
system the number of boilers required 
are reduced, the quantity of water 
needed is much less, and this conse- 
quently lessens the amount of fuel 
required, and the consumption of 
steam at the engine is also reduced. 
Of course, we will need for this system 
boilers which can be safely operated 
under high pressures; and let us here 
(for the sake of comparison with the 
example we have given under our 
second system) suppose that we have 
in our new plant two water-tube boil- 
ers, each having a rating of 250 horse- 
power and running under 300-pounds 
pressure, supplying steam to our 500- 
horse-power rolling-mill reversing 
engine, which is designed to work 
with 80-pounds pressure. 

In the first place, we will be obliged 
to place reducing valves in our steam 
main, between the boiler and engine. 
This will probably require more than 
one valve, as there is too great a range 
in pressure between 300 pounds and 
80 pounds to be successfully handled 
by asingle valve. The object of these 
reducing valves is to receive the steam 
from the boiler at a pressure higher 
than that required at the engine, and 
by means of throttling reduce this 
higher pressure to the 80 pounds 
required. The fall in pressure at the 
boiler side of the valves may run ali 
the way from the 300 pounds down 
to almost 80 pounds, but the pressure 
on the reduced side of the valves will 
always remain a constant 80 pounds. 
Steam at any higher pressure than 80 
pounds will only cause a waste of 
steam at the engine on account of the 
high terminal pressure at the end of 
the stroke. This, of course, refers to 
our reversing engine, while with an 
automatic cut-off engine too high an 
initial pressure will cause,towards the 
end of the stroke, the wasteful nega- 
tive pressure which, on the indicator 
diagram, will be shown by the termi- 
nal loop. Returning to our rolling- 
mill engine. which is exhausted to 
the atmosphere, the terminal pressure, 
of course, increases as the _ initial 
pressure is increased about 80 pounds. 
Thus it will be seen that reducing 
valves are a source of great economy 
in such practice. These reducing 
valves must be very large, larger than 
required in ordinary practice. 

As for the difference in expense in 
running boilers at a pressure of 300 
pounds instead of 100 pounds, it is 
hardly worth consideration. Practi- 
cally speaking, a pound of coal will 
evaporate the same number of pounds 
of water into steam at any pressure. 
To show the truth of this statement, 
let us take a pound of steam at 100- 
pounds pressure, and again, the same 
weight at 300-pounds pressure. ‘The 
total heat in the first is 1,185 heat 
units, while, in the latter, the total 
heat is but 1,209.3 heat units, a differ- 
ence of only 24.3 heat units, and 
when we consider that our coal de- 
livers between 13,000 and 15,000 heat 
units when burned, from 60 to 75 per 
cent of which is utilized by the 
boiler in making steam, no difficulty 
can be had in comprehending our 
statement that, practically, the same 
amount of water can be evaporated 
per pound of coal, irrespective of the 
pressure. Now, in order to investi- 
gate the working possibilities of this 
arrangement, let us consider our 
plant somewhat in detail. Taking a 
well known horizontal water-tube, 
rated at 250 horse-power, we find that, 
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under ordinary working conditions, it 
contains about 20,000 pounds of water. 
Two of these, making a battery of 
500 horse-power, will, therefore, con- 
tain 40,000 pounds of water. As has 
already been stated, our 500-horse- 
power rolling mill engine is designed 


to be operated with 80-pounds 
pressure. The steam space and 
steam liberating surface in_ these 
boilers are designed to be of 


sufficient size and capacity to secure 
dry steam when the boilers are supply- 
ing the maximum demand. It must 
be remembered that all sudden lower- 
ing in the pressure of boilers is fol- 
lowed by an increased ebullition of the 
water, which hasatendency to project 
particles of water into the steam space, 
and if ample space is not provided to 
allow most of these particles time to 
drop back again into the water from 
which they have risen before the out- 
rushing steam carries them away into 
the steam pipes, trouble is very apt to 
followif this moisture is not entrapped 
or separated from the steam before it 
reaches the engine. ‘The exact steam 
liberating surface required in a boiler 
is pretty difficult to define, as experi- 
menting in this direction has not 
determined this with any precision, 
but it is safe to say that when steam 
is taken from the surface of water at 
a speed greater than three feet per 
second, water is generally carried with 
it. A curious fact has been noted in 
this matter and that is, after steam 
once begins to pick up water as it 
leaves its surface in a boiler, it will 
continue to do so for a considerable 
time, even though the speed of its 
exit is considerably less than the speed 
at which it first began to pick up the 
water. The advantages of reduced 
steam space have been already dis- 
cussed under our first system. 

Next, let us consider the amount 
of water required here and com- 
pare it with the second system. 
Here we have 40,000 pounds in our 
boiler, while there we had 100,000 
pounds. 

One pound of water under 300- 
pounds steam pressure contains 391.9 
heat units. 

One pound of water under 80- 
pounds steam pressure contains 294. 
heat units. 

The difference is 97.9 heat units. 

We thus find that a drop in press- 
ure in our boiler from 300 to 80 
pounds will render available, from 
each pound of water contained in the 
boiler, 97.9 heat units, therefore, with 
10,000 pounds of water we will have 
available 3,916,000 heat units to 
generate quickly the steam required. 
Dividing this by 886.7 (the number 
of heat units necessary to evaporate 
me pound of water into steam from 
the temperature of water under 80- 
pounds steam pressure), we find that 
we will have generated 4,416 pounds 
of steam through this fall in pressure, 
and, as our engine requires 500 
pounds of steam per minute, we find, 
by dividing, that we have a supply of 
steam which will supply our engine 
or 8.83 minutes, to say nothing of 
the steam generated directly by the 
fire during this interval. Thus you 
will plainly see that we have almost 
three times as much reserve energy 
available as in the second system, 
while we have but two-fifths the 
amount of water. It is a well known 
act that water-tube boilers are very 
rapid steam makers, and, in conse- 
juence of this, after dropping their 
pressure, as has just been stated, they 
will commence ‘picking up” im- 


mediately, and the nine minutes 
during which they are delivering 


steam from the available heat they 
have stored in the water under 300- 
pounds pressure is more than ample 
time for them to recover their maxi- 
mum pressure again, and thus the 
desired result is accomplished. 

(To be continued.) 
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THE DESIRABILITY OF A STAND- 
ARD SOCKET. 


TOPIC DISCUSSED BEFORE THE NA- 
TIONAL ELECTRIC LIGHT ASSOCIA- 
TION, NEW YORK, MAY 7, 1896, 
BY ALFRED SWAN. 


(Concluded from page 265.) 


In addition to their offending in 
this respect, they are objectionable in 


accomplish the nearest approach to 
finality possible in that direction. 

Having accomplished that, the 
rest necessarily follows—a lamp base 
involves a socket to suit it. 

Having got the best and cheapest 
lamp base that is possible, no other, 
in time, would be used, and hence, as 
a corollary, arrive at our standard 
socket. 

I am not aware of the revolutionary 
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that the use of the plaster which we 
know is bad, electrically considered. 
They are clumsy and heavy, by 
reason of their large size, and, to 
sum up, all are needlessly expensive, 
the cheapest costing not less than six 
dollars a thousand, while I am fully 
warranted when I assert that one- 
third of this sum might, and eventu- 





character, which in some of its aspects 
this movement may appear to assume, 
nor do I fail to appreciate the prac- 
tical difficulties 
confront any and every attempt to 
cope with this standardization ques- 
tion, but, I submit, where the need 
for amendment is so palpable and the 
call for that amendment so impera- 


which necessarily 
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ally will, provide a suitable and 
appropriate fitting. 
Manifestly, therefore, a standard 


lamp base must be the first point for 
determination—a standard not merely 
accepted as such, but one that by 
virtue of its essential merits shall 
be fairly and fully entitled to such 
recognition—a standard that shall 


tive, as in this case it is, difficulties 
must needs be met and overcome. 

This is not the question for solution 
by mere process of elimination or 
survival—in which case it might be 
left to work its own cure ; it is, in 
my opinion, a matter involving radi- 
cal change and a new departure. 

In view of the fact that high ten- 
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sion lamps are in all probability going 
to be the rule in the future, the 
question of a safe socket acquires 
enhanced importance. 

Porcelain will, doubt, come 
largely into use for this purpose, and 
this will greatly modify the conditions 
now governing the lamp base, and 
will make possible that simplification 
and economical change in this regard 
which I have already indicated; and, 
as even a small saving on the cost of 
a base becomes a considerable item in 


no 


the aggregate, it is in this direction, 
therefore, that economy and improve- 
ment should be most encouraged. 

In this connection I might mention 
that the idea lately occurred to me— 
and I since find that others have put 
forward the same idea—to engineer 
this matter economically by means 
of a detachable form of basis—a form 
of base, that is to say, admitting of 


repeated and continuous use, thus 
saving expense on renewals. 
I have come to the conclusion, 


however, that that idea, though appar- 
ently all right in theory, would not 
operate satisfactorily when reduced to 
commercial practice; for, even were 
this made possible by returns on the 
part of customers—and this is very 
doubtful—the allowance necessary to 
induce those returns, added to ship- 
ment and other charges, would go far 
to neutralize any saving there might 
otherwise be. 

Regarded from the commercial 
standpoint, therefore, I come to the 
conclusion that the most practical 
and satisfactory solution of the matter 
is the form of the base, or mount, so 
inexpensive that when the lamp is 
destroyed the base may be allowed to 
go with it, as in itself a thing of no 
value. And it is to this form of base 
that I allude in the foregoing, and to 
which I shall later more particularly 
refer. 

In practice all lamps would, in such 
case, be fitted at the time of their 
manufacture with this inexpensive 
mount, and would so be stored com- 
plete and ready for shipment at a 
moment’s notice, the manufacturer, 
the supplier and the consumer all 
participating in the advantages that 
would certainly attend this simplified 
order of things. 

The commercial benefit that would 
undoubtedly follow in the train of 
this standardization of the lamp alone 
makes that end worth striving after, 
for that present complicated and vexa- 
tious state of things operates to retard 
the progress of electric lighting, and 
is there detrimental to its industrial 
interest. can not be denied. 

But the purpose of these remarks 
is not, at this moment, the advocacy 
of any specific form of base socket 
that will follow; their object, as 
stated at the outset, is to take the 
sense of this representative gathering, 
first upon the main question at issue— 
that is, the question as to the desira- 
bility of a standard socket—and next, 
should that question be affirmatively 
met, to determine, if possible, a line 
of action that shall best conduce to 
the desired end. 

But, in conclusion, I would urge 
than any resolution on this question 
at which this convention may arrive 
shall not lose sight of the fact that a 
standard base is the kernel of this 
matter; not merely a base chosen as a 
standard from one of the prevailing 
type, but a base which is yet to be 
evolved—one that shall in all respects 
fulfill standard requirements and so 
give us as its completement our stand- 
ard socket. 
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These are lively electrical times. 


The two giants, Edison and Tesla, 
may be said to be bestirring them- 


selves. 


At last it is nailed that all the 
Chicago Exposition medals are to be 
Let’s 
four years ago when this Exposition 
was held ? 


day have certainly lost much of their 


sent out. see, was it three or 
The medals at this late 


value. 


THE EDITORS RESPONSIBILITY. 

The EvectricaL Review believes 
in the “‘ freedom of the press.” It 
is always pleased to uphold any con- 
temporary in its efforts to maintain 
its right to freely and fairly discuss 
public matters. But this privilege 
does not permit of the publication of 
untruthful and libelous statements. 

The Electrical Exposition has just 
been the victim of a cow&rdly and 
false attack by a newspaper whose 
editor has been one of its professed 
friends. Such treachery is doubly 
repellent to the right-minded editor, 
who, with an appreciation of the 
influence his work exerts, carefully 
confirms, as far as possible, his state- 
ments before giving them editorial 
publicity, after which there can be no 
retraction or 


adequate remedy. 


Erroneous statements, in this busy 
life, will sometimes slip into the news 
columns, but for the editorial page, 
where careful consideration precedes 
publication, such excuse can have 
but little weight. 

If the editor of the Zlectric Rail- 
way Gazette had desired to deal justly 
with the interests for which he pre- 
tended friendship, and had extended 
to the well known gentlemen and 
responsible companies interested the 
slight courtesy of a hearing before 
publishing charges of fraud, he would 
not now be writing abject apologies 
nor appearing as defendant in a libel 
suit. 





on Seieians, in his second 
article, announces that all solid bodies 
van generate the X rays under the 
the 


only difference being as regards in- 


influence of the cathode rays, 


tensity. Platina produces the most 
intense. The Tesla apparatus, he 
further states, introduced between 


the ray-producing apparatus and the 
Rhumkorff coil, is highly advan- 
tageous. Roentgen, like Edison and 
Tesla, throughout this interesting 
work has not hesitated to give to 
others the credit properly due. 





The New York Herald, one would 
think, is big enough to give credit 
where credit is due. Yet in its issue 
of May 21 it published an article 
about Tesla’s vacuum-tube lighting, 
every material fact of which was 
taken from an article that appeared 
in the ELecTRICAL REVIEW the day 


before. Several sentences were stolen 
bodily. ‘The golden rule is evidently 


pigeon-holed in the office of our 
daily contemporary. 

A street railway monthly published 
in Chicago makes an uncalled-for 
and silly attack on the National 
Electric Light Association. We 
think an apology will be promptly 
forthcoming, if the journal in ques- 
tion retains any of its influence 
among the street railway interests 
that it pretends to represent. 
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EXPOSITION COMMENT. 

The faithful laboratory assistants of 
Mr. Edison, Messrs. Fred Ott, Charles 
Brown and Clarence Dally, who are 
running the Roentgen X-ray apparatus 
at the Exposition, are artists in their 
line. Obliging, attentive and thor- 
oughly competent, with unceasing 
good nature, they have so managed 
that the thousands who eagerly visit 
the exhibition every night are 
smoothly and comfortably passed 
along, and privileged in each case to 
participate in a trial of the workings 
of the X ray. One of the gentlemen 
operates the electrical apparatus, 
another one guides the hand of the 
visitor to the screen, and Fred Ott, in 
clear-cut tones, instructs the line of 
visitors to be in readiness as they 
approach, keeping everybody in good 
humor. All this takes place in a 
dark, mysterious and awe-inspiring 
room, a red incandescent lamp giving 
just light enough for people to pass 
along without discomfort. The inde- 
fatigable Luther Stieringer is ever 
present, cool, calm and imperturbable, 
quietly seeing that everything runs 
smoothly, and that distinguished vis- 
itors, who are flocking from all over 
the city and country, receive proper 
attention. The visitors to this part 
of the Exposition the first night, 
Monday, May 11, although it was 
unknown to most of them, were priv- 
ileged to witness the work of the 
rays with Mr. Edison himself manip- 
ulating the apparatus. 


The ELEcTRICAL REVIEW believes 
that to no one man is the success of 
the Electrical Exposition more in- 
debted than to Mr. Thomas A. Edison. 
When at 11 o’clock p. M., Saturday, 
at the close of the first week of the 
Exposition, and its success in point 
of attendance was still in doubt, he 
threw off his coat and declared that 
his X-ray apparatus (which had stub- 
bornly refused to work all that even- 
ing) would be complete and in running 
order by Monday or he would “‘eat it,” 
it meant that the general public would 
yet become intensely interested in the 
Exposition, and that the large attend- 
ance which has greeted it would have 
this substantial motive for its pres- 
ence. We believe that every exhibitor 
and every official of the Exposition 
properly appreciates the efforts of 
Mr. Edison, who, with his laboratory 
assistants and Messrs. Stieringer, 
Osterberg and others, labored all 
night Saturday and all the following 
day until 10 o’clock at night to ac- 
complish the success finally obtained. 
This X-ray exhibit, which Mr. Edison 
has most ingeniously arranged so that 
the public can conveniently witness 
its practical workings, has proven a 
drawing card for the general public, 
and from 8 o’clock until 10.30 o’clock 
every evening an immense crowd 1s 
in line, passing rapidly through the 
dark room where the brilliant bulb is 
performing its fascinating and weird 
functions. 


The Exposition crowds are con- 
stantly increasing, and the quality of 
the attendance is remarkable. Gen- 
tlemen whose names are widely known, 
with their families, are to be seen in 
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line in front of the Edison Roentgen 
X-ray exhibit, the phosphorescent 


diamond, the Moore vacuum-tube- 
lighted booth and the Niagara Falls 
telephone booth. 





The most brilliantly lighted exhibit 
is undoubtedly that of the Brush 
Electric Company when all its arc 
lights are illuminated. The effect is 
really startling. 





One of the quietest and most level- 
headed members of the Executive 
Committee is Mr. E. F. Peck, whose 
work has been of an unobtrusive and 
most essential nature. He and the 
suave and always good-humored Cyrus 
O. Baker, Jr., comprise a conserva- 
tive team that combines well with the 
enthusiasm and earnestness of other 
members of the Executive Committee. 





The executive work of Mr. Marcus 
Nathan, general superintendent, has 
been without flaw or blemish. This 
quiet and potential individual has 
made a record for all time in his 
handling of his department of the 
Exposition, and has contributed in 
no small degree to its success. 





THE FINANCIAL SIDE. 

Growing confidence that the coun- 
try will be under the enlightened 
rule of a sound-money President and 
Congress during another four years, 
combined with an excellent crop out- 
look, has changed sentiment in 
speculative circles during the week 
and closed prices materially higher. 
Business is still dull, although it is 
healthy. 

The great topic of interest in elec- 
trical circles just now is the rapid 
transit situation. The decision of 
the Appellate division of the Supreme 
Court, knocking out rapid transit 
underground scheme undoubtedly 
throws that matter into the hands of 
the Manhattan Elevated. The tem- 
per of the public, however, is such 
that it will no longer be trifled with 
by this corporation. If its managers 
terminate their dilatory tactics and 
make some earnest effort to improve 
their system of transit, they will be 
met half way by the Rapid Transit 
Commission. If they do not, a new 
elevated system will be the result. 
One of the first lines of improvement 
would be electrical equipment. The 
decision referred to renders this more 
certain now than ever. 

Another development in this field 
is the practical certainty that the 
Metropolitan Traction has closed 
negotiations for a lease of the Madi- 
son avenue horse car line from the 
New York & Harlem Railroad Com- 
pany, at a rental to start at 4 per 
cent per annum and to increase at 
the rate of % per cent per year until 
the maximum of 5 per cent is reached. 
The electrical equipment of this line 
will follow within a short time, the 
idea being to relieve the congested 
traffic on Broadway. 

One of the New York dailies on 
Saturday morning had a story in 
effect that President Vreeland, of the 
Metropolitan Traction, made a state- 
ment, concurred in by Mr. W.C. Whit- 
ney, that the Lenox avenue electri- 
cal equipment was unsatisfactory, and 
that the system would not be used on 
the other surface lines. A number 
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of mysterious hints were also pub- 
lished as to a new motor which would 
be installed on all the lines within a 
year. 

I am informed that President Vree- 
land denies having made any such re- 
marks. My authority states the 
question of insulation presented the 
only real difficulty. This has now 
been overcome by the use of porce- 
lain insulators. The road is being 
operated exclusively by the system, to 
the extent of 30 cars per day, at a 
cost of 9 cents per car mile, and is 
giving entire satisfaction. As evi- 
dence of this may be cited the fact 
that the equipment and system have 
all been paid for and new cars are 
being added from time to time. 

General Electric stock advanced 
some 2% points on Saturday to 36%. 
Prior to that day the quotation was 
34%. For the first time in many 
months Western Union issues have 
been active. The 5’s sold between 
107 and 107% in quite large amounts. 
This reflects the general demand 
from first-class securities. It was 
also characteristic of Kdison Electric 
Illuminating of New York first 5’s 
and consolidated 5’s. The latter sold 
at 104, the former at 107 to 107%. 

The special meeting of the West- 
inghouse company, to be held in this 


city June 4,will act upon the proposi- | 


tion to increase the capital stock. 

The Westinghouse company is un- 
derstood to have decided to put the 
Tesla motors into the railway field. 
Arrangements have been made to dis- 
continue some 300 patent suits pend- 
ing in the courts between General 
Electric and Westinghouse. Presi- 
dent George Westinghouse issued a 
circular, May 22, stating that under 
the deal with General Electric the 
two companies guarantee customers 
against patent suits on all apparatus 
purchased from them. ‘The funda- 
mental patents controlled by the two 
companies include those of Edison, 
Tesla, Thomson, Brush, Sprague, 
Shallenberger, Van Depoele and other 
inventors. 

On the Boston Exchange. telephone 


stocks were steady to strong. Bell 
advanced from 205 to 206. Erie 
Telephone gained 2 points to 61 and 
New England a fraction, closing at 
90%. That center is now having a 
boom in copper stocks, based on the 
higher prices for copper, and all 
securities regarded as local have 
strengthened in sympathy. Electric 
Storage in Philadelphia was practi- 
cally unchanged, the common closing 
at 34% and the preferred at 36, 
Pennsylvania Heat, Light and Power 
was unchanged at 15. BAIN. 


New York, May 23. 


Mr. Nikola Tesla has been suffer- 
ing from a severe attack of la grippe 
for two weeks past, during which 
time he was only able to be at his 
laboratory a few hours. His friends 
will be glad to learn that he is now im- 
proving in health. He was seen at 
his hotel on Monday and asked, as the 
originator of vacuum-tube lighting, 
if he had anything to say about Mr. 
Edison’s new vacuum-tube lighting, 
and replied characteristically that he 
‘had the utmost faith in the genius 
of Mr. Edison, and heartily congratu- 
lated him on his success as an- 
nounced.” 





THOMAS A. EDISON’S LATEST DIS- 
COVERY. 





X RAYS TURNED INTO LIGHT—HE 
FINDS A MINERAL CRYSTAL THAT 
DOES IT—MUCH LIGHT AND VERY 
LITTLE HEAT—HE IS NOW PER- 
FECTING HIS APPARATUS FOR 
COMMERCIAL USE, 





Thomas A. Edison has made another 
important discovery, which promises 
to bear very fruitful results. He has 
found, as the result of his investiga- 
tions on the fluorescence of certain 





Tuomas A, Eptson. 


salts, described by him in the Etxc- 
TRICAL Review for April 1, 1896, a 
certain natural mineral crystal which 
possesses the wonderful property of 
turning X rays into light. 

When a representative of the ELEc- 
TRICAL REVIEW saw Mr. Edison at 
his laboratory, in Orange, N. J., on 
Monday of this week he was very 
reluctant speak of the mat- 
ter, on the ground that his experi- 


to 


ments were so recently made that he 
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SkeTcH DRAWN BY THOMAS A. EDISON 
FOR THE ‘** ELECTRICAL REviEw,” SHow- 
ING THE CONSTRUCTION OF His NEw 
Lamp Wuica Converts THE X Rays 
Into Lieut. 

had no time to make exact measure- 

ments of his results. After consid- 

erable persuasion, however, he con- 
sented to be interviewed, every now 
and then protesting that he had 
nothing to talk about. 

**T have discovered,” said Mr. 
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Edison, ‘‘a certain natural mineral 
crystal which fluoresces even more 
strongly than tungstate of calcium. 
I take an ordinary Crookes bulb and 
fuse a coating of this mineral crystal 
on the inside surface of the bulb. 
The connecting wires are carried in 
glass tubes to the sides of the bulb 
and are sealed in the usual manner. 
The electrodes 
aluminum. Then I simply substitute 


used are made of 


the new bulb I have thus prepared 
for the Crookes tube in my regular 
When the current 
is passed through this coated bulb 


X-ray apparatus, 


the X rays are turned into light, and 
the absorption of this new mineral is 
so great that the X rays are almost 
all absorbed and turned into light 
with very little heat. The bulb gives 
When 


the coating of crystals is fused on the 


off a pure white fluorescence. 


inside surface of the bulb no X rays 
can be detected. 

** What I have succeeded in doing 
is only this: Instead of generating 
X rays and throwing them off into 
space, I have turned them into a pure 
white light of high refrangibility. 
It seems as if practically all the 
electrical energy is transformed into 
light. 
white, resembling bright sunlight. 


To the eye, the light is pure 


It has none of the moonlight effect. 
The spectroscope shows, however, 
that there is plenty of red in it, and 
it is, therefore, a normal light. 

*‘T can make these new lamps of 
any size, and the efficiency of the 
X-ray apparatus used with them can 
be made very high. I can also run 
a number of these new lamps in mul- 
tiple are. 

‘Tam now at work on endurance 
tests of the bulbs and am working to 
get the system into simple com- 
mercial form. Eventually the whole 
system can be worked on the regular 
The 


best bulb I have yet made gives off 


110-volt incandescent circuit. 


four candle-power. 

**The mineral I use to coat the 
inside of the bulb is very cheap, and 
I doubt if this system can be beaten 
for transforming electrical energy 
into light. The whole system is: 
highly economical. 

**I hope to be able to get time to 
show these new bulbs to a few scien- 
tific friends at the Electrical Expo- 
sition on Wednesday night.” 

At the receiver’s sale of the Elec- 
tric Heat, Light and Power Company 
at St. George, Staten Island, Satur- 
day, the plant was bought by Erastus 
Wiman for $110,000. 
before his failure, was the leading man 


Mr. Wiman, 


in the company, and is said to have 
bought the property for heavy Boston 
mortgagors. ‘The plant is to be im- 
proved and extended. 
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ELECTROLYSIS. 


TOPIC DISCUSSED BEFORE THE NA- 
TIONAL ELECTRIC LIGHT ASSO- 
CIATION, NEW YORK, MAY 7%, 
1896, BY CAPTAIN WILLIAM 
BROPHY. 


As you well know I have not pre- 
pared a paper, but this subject has 
been on my mind for a long time, 
and I can not easily get rid of it, so 
that it is not necessary to place much 
of it on record. With the advent of 
the are light came the same line of 
construction that had been adopted 
by the telephone and telegraph com- 
panies. The first few lines that were 
put up were composed of bare wire, 
carried on the same style of insulator 
pole and fixture. This was soon dis- 
pensed with, and an attempt was 
made to insulate the wire. That 
attempt has not, I regret to say, been 
improved upon very much up to this 
day. The “insulation” used as a 
rule for overhead wires is called so by 
courtesy ; but an attempt to cover 
these wires, exposed to the atmos- 
phere, with a costly insulation, would 
be folly, as there is nothing that will 
withstand the changes of atmosphere 
and temperature. 

For some years previous to the 
attempt at placing wires underground, 
the telegraph companies had success- 
fully operated their lines to some 
extent both under ground and under 
water. The so-called early types of 
insulation for electric light circuits 
consisted of a cotton braid, one or 
more coats of braid placed on the 
wire. and this braid treated with a 
covering of plant, whose only virtue 
was that it rendered the covering non- 
inflammable. As an insulator, when 
wet, it was an absolute failure. When 
dry, it passed very well. I believe the 
Underwriters’ were responsible for 
this grade of insulation. They thought 
that the only provision they had to 
make to prevent conflagrations from 
the electric current was to have some- 
thing on the wire that was non-inflam- 
mable. It was rightly christened 
‘* Underwriters’ wire.” Some irrever- 
ent fellow has since then called it 
‘** Undertakers’ wire.” 

The first attempt to place wires 
underground, other than the tele- 
graph wires, was made in Chicago by 
Professor Barrett, the city electrician, 
who was obliged, owing to the remon- 
strances of the residents in a certain 
neighborhood, to place some of his 
fire-alarm wires underground. This 
he did in a erude way. From that 
day he had the underground bee in 
his bonnet. He has, however, done 
some good work in that direction 
since that time. He placed many of 
his fire-alarm wires underground. 
They have operated successfully for a 
number of years and are operating 
successfully to-day. These earlier 
types had no lead covering. Later on 
the city of Chicago and Professor 
Barrett determined that all wires 
should go underground, and that 
electric light wires amongst the rest 
should be buried. Chicago, or rather 
the people in the electric lighting 
business in Chicago, paid dearly for 
the series of experiments that were 
tried in that city. Other people 
throughout the country profited by it. 
I will not enumerate the vexations 
and expenses that were incurred in 
that Windy City. 

‘The earlier wires were laid in wooden 
pipes, wooden troughs, pump logs and 
various types of cubic pipes; and I 
think to-day there can be found al- 
most any kind of duct and insulation 
in that city. In the city of New 


York Mr. Edison laid a complete 
system of underground conductors. 
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This system has proved fairly suc- 
cessful. The present types of ducts 
are numerous, but the one most ex- 
tensively put down is cement-lined 
sheet-iron pipe laid in a bed of con- 
crete, through which the cables, 
either lead-covered or plain, are 
drawn. Manholes at different points 
are placed for convenience in drawing 
these cables threugh the ducts, con- 
nections being made therein to each 
separate length. 

The problem of laying are wires 
underground and operating them suc- 
cessfully was not an easy one, and I 
must confess is not yet completely 
solved. It was quite a different one 
from placing telephone and telegraph 
wires underground and operating them 
successfully. In the first place there 
was very little demand for that kind 
of conductor and very little incentive 
for the manufacturer to produce it. 
As a result nearly all the early at- 


tempts at placing them there and 
operating them were failures. How- 


ever, as the individual referred to in 
the last paper (the tax-payer) and 
others kept prodding the electric light 
people, one city after another has 
seen fit to compel both the wires to 
go under ground. Notably, the city 
of New York. You are all familiar 
with the history of that attempt. 
You are also familiar with the auto- 
cratic powers placed in the hands of 
the Board of Electrical Control. The 
companies here know how heavily 
that weighs them down, and how 
cheerfully they would have that load 
taken from their shoulders. 

The reasons for going under ground 
are numerous. First comes the pub- 
lic demand ; the public knowing little 
or nothing of the difficulties or the 
cost of placing wires under ground, 
but they insist on their going there, 
as they insist on getting light for 
nothing. Next the politician, the 
man who is elected as Mayor and has 
his head brimful of new ideas. He 
either seeks to place all the wires 
under ground, or to build a municipal 
lighting plant, and through that 
means stop the ‘‘ robbery of the tax- 
payers” by the local electric light 
company, as it appears to him. Then 
the legislator, who, when he first visits 
the State house and feels the weight 
of responsibility and the eyes of his 
constituents upon him, who thinks 
himself in duty bound to introduce 
some kind of a bill, no matter whether 
it passes or not, or whether it is good, 
bad or indifferent. It gets his name 
in the papers, and assures his con- 
stituents that he is doing something 
to earn his money. Then there is 
the very important factor, the com- 
petitor, sometimes nursed, and too 
often so, by the manufacturing com- 
panies, who, for the sake of selling 
their goods, throw commercial honor 
to the winds, and sell it to any fellow 
who can give his note for it, and set 
up a dynamo, a few lamps and a few 
poles, and either sell out to the older 
company, or make its life miserable 
by wiping out every vestige of profit 
that was ever in sight. 

Then there is the other factor, the 
one of self-protection against these 
pirates. There are some companies 
who have already, without being asked 
to do so, requested the privilege of 
placing their wires and ducts under 
ground. It is my opinion that this 
is a wise step in many cases. After 
the companies have gone to that ex- 
pense and secured the right of way 
through the streets, these little pirates 
are generally kept out. 

The next thing is to prevent the 
establishment of that other popular 
fad, now known as a municipal light- 
ing plant, which means another name 
for a nursery where little statesmen 
for a cent can be spawned readily, 
where the ward heeler finds an easy 
job and a safe resting place until 


there isa change in the administration. 
The cost of producing light can 
never be ascertained in such plants. 
If it costs too much it is charged to 
some other department. Some time 
or another it may leak out, but I do 
not think that I shall live long enough 
to see it. As a matter of simple 
justice, I must say that all these 
plants are not carried on on these 
lines, but there are so few of them 
that do not, they are hardly worth 
mentioning. 

Having now been compelled, as we 
will assume, to go under ground, what 
are the difficulties to be met with. 
After placing your wires under ground, 
if there are no stray currents to dis- 
turb them, you are reasonably safe 
for a number of years, for the manu- 
facture of insulated cables for under- 
ground work has now been brought to 
a very high state of perfection and 
you can get almost any required degree 
of insulation. But, unfortunately, 
in this country, while we want every- 
thing of the most approved type and 
where, in order to get it, we will run 
almost any risk, we have, co-existing 
with the electric light, the single 
trolley electric street railway system, 
which has done wonders in building 
up cities and towns and bringing 
people with small means within the 
reach of comfortable homes, where 
they can get a reasonable amount of 
fresh air and God’s sunlight. The 
horse, as a motive power for propelling 
street cars, is fast disappearing. It 
was a pity that the rail of the street 
railway was adopted asa part of the 
circuit, and those who introduced it 
in the early days little knew what the 
consequences would be. The first to 
feel the effects of this was the Bell 
Telephone Company. They fought 
vigorously for their prior right to the 
earth. (Laughter). In passing, I 
may say that they have maintained 
almost all of it. But the courts de- 
cided that they were not entitled to 
the whole of it. Consequently the 
street railways have taken a large 
slice. This compelled the telephone 
company to abandon the earth as a 
part of their circuit and increase by 
100 per cent the amount of wire in 
the air. This increase was so great 
in many cities that it would become 
difficult to see the sun if it continued, 
and the birds could not fly down and 
sing for us. With wise forethought 
they have solicited and obtained in 
most large cities the right to lay their' 
wires underground, most of them 
being laid in lead covered cables. 

For special reasons it is found 
necessary to produce a cable of very 
low static capacity for telephone pur- 
poses. The best, the one which is 
now generally adopted, is that of an 
insulation of dry paper, which gives 
a high degree of insulation and at 
the same time a low static capacity. 
These desirable results are obtained 
by this style of insulation, but it 
depends wholly on the continuity and 
perfection of the lead for its life. 
Dampness passing through the lead, 
by reason of injury, mechanical or 
otherwise, of course, destroys the in- 
sulation of all the wires within the 
cable. After the telephone company 
took the earth, and not being able to 
hold the whole of it, as I have already 
stated, they took a portion of it in 
which to lay these cables. They 
found their arch enemy after them 
again—the electric railway. Owing 
to imperfect bonding or to the lack 
of conductivity of one side of the 
circuit, these large currents sought 
and found the earth ; in other words, 
the potential of the earth was raised 
at places distant from the station, 
and was lowered again within the 
radius of a half or a quarter of a mile, 
more or less, depending largely on the 
state of the soil on which the station 
was built. There the earth’s potential 
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became lower than the cables; these 
lead-covered cables affording a much 
easier path to the negative side of the 
dynamos than some portions of the 
earth. Large volumes of current 
were conveyed through them. No 
difficulty occurs at the point where 
the current seeks the cable; but at 
the point where it seeks to leave 
the cable. where the earth’s potential 
is lower, here the trouble begins. 

Electrolysis? What is it? Can it 
be prevented, and how? Electrolysis 
proceeds on the same line and under 
somewhat similar conditions as the 
well known method of electro-plating ; 
the moist earth being an immerse 
electro-plating bath of various resist- 
ances, while the lead covering of the 
cable, metal gas and water pipes are 
the negative and positive poles. Cor- 
rosion of the metals, due to the action 
of the electrolytic current, goes on 
as surely as fate. ‘There isa differ- 
ence, and perhaps a wide one, between 
the working effects of an electro- 
plating bath and the destructive cor- 
rosion of iron and lead pipes and 
lead-covered cables. All currents of 
electricity flowing into the earth seek 
the best conducting medium, and 
causes the destruction of the latter 
at the point where it seeks the earth 
again. 

The cause of the corrosion of metals 
is due to the following conditions : 
A thin film of water surrounds these 
metals and it is decomposed into oxy- 
gen or hydrogen by the electric cur- 
rent. Oxygen, when freely released, 
is always intensely active in combin- 
ing with any metal present. The 
lead covering of the electric conductor 
within the ducts, or buried in the 
earth, is, as a rule, covered with a 
thin film of water, and it is not 
infrequently the case that the ducts 
and manholes are filled with water 
also. In every case the lead takes 
the place of the positive and negative 
plates in the electro-plating bath. If 
the current of electricity, after travel- 
ing along the surface of the lead, 
leaves it to seek a point where the 
earth’s potential is lower than that 
of the lead, it decomposes the water, 
and the free, nascent oxygen immedi- 
ately enters into combination with 
the lead surface to produce lead oxide 
in the form of a paste, and iron 
oxide or rust in iron. The crust of 
oxide being permeable by water, a 
fresh surface of the metal is in con- 
tact and presented to the moisture, 
and the process is continued indefi- 
nitely, until the lead covering is 
destroyed. The amount of metal 
thus decomposed depends on the 
amount of current flowing from the 
metal to the ground, while the po- 
tential may be as low as one-tenth 
of a volt. From a group of telephone 
cables running by the Albany street 
power house of the West End Street 
Railway Company, Boston, have been 
taken 500 amperes, which would de- 
compose about two and _five-tenths 
pounds of the metal in 24 hours. ‘To 
lay pipes or electric light cables under- 
ground under these circumstances and 
expect them to possess any lasting 
qualities, would be the height of folly. 
What is the remedy ? 

‘he only real remedy is to cease using 
the rail as a part of the circuit and 
use a metallic circuit. But to bring 
this condition of affairs about is a 
task not easy of accomplishment. The 
courts have already decided that the 
electric railways have a perfect right 
to use the earth, if they see fit. The 
only remedy, then, will be. if the 
water systems of cities and towns be- 
came endangered, for the people of 
these municipalities to seek redress, 
and they can possibly obtain it. Now 
that we have the electric railway with 
us—and we would not part with it 
under any circumstances—let us do 
what we can under the present condi- 
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tions to reduce this present evil. 
Public opinion has now arrived at that 
stage when it will demand the burial 
of wires in congested districts. I ap- 
prehend in Massachusetts that in all 
our large cities the initiative will be 
taken immediately to do so, the com- 
panies doing it voluntarily themselves 
or being compelled to do so by law. 
Boston is obliged to do it by act of 
the legislature. It seems a little un- 
just, after the State Legislature or 
City Council compels a company to 
place its wires—for reasons of public 
safety—beneath the ground, that it 
should not protect that property after 
being placed there. Still I see no 
easy way of doing that at the present 
time. Under certain conditions this 
evil can be reduced very largely. 
Boston is very favorably situated in 
that respect. ‘The power houses are 
at the extreme ends of our congested 
districts. By connecting the positive 
side of the dynamos to the trolley 
we have confined what is known as 
the danger district within a radius of 
less than half a mile from the sta- 
tion. The method that has been 
adopted there is to provide an easier 
path to the negative side of the dy- 
namos for the current flowing over 
tne cables than the earth ; in other 
words, to run out very large return 
feeders for the sole purpose of taking 
this current from the lead covering, 
and thus, in a measure, but not wholly, 
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trouble, freely and without hesitation) 
we are not really able to say to-day 
that all our cables in the vicinity of 
the power house are safe from cor- 
rosion due to electrolysis. 

I have sometimes thought, and 
think so now, that in some cities, par- 
ticularly where coal is cheap—cheaper 
than copper, even cheaper than rail 
bonds—that it will be impossible to 
use lead-covered cables in certain por- 
tions of such cities; and it seems to 
me that the manufacturers of cables 
wil: have to bestir themselves to find 
something for a better protection to 
the insulation of the wires placed 
under ground than lead or other metals 
unless the street railways adopt an 
entirely different mode of construc- 
tion. The perfect bonding of rails 
has proved a problem which has not 
yet been solved. While a bond may 
be perfect to-day, six months hence 
it may offer so much resistance as to 
render it almost useless by the elec- 
trolytic action in moist earth between 
the two metals—copper and iron—so 
that I place no confidence in many 
rail bonds now in use. ‘There have 
been many suggestions and plans 
made by which this difference in the 
potential of the earth could be over- 
come by means other than the one I 
have described, but they are expensive 
and very few of them have been put 
in operation. 

In conclasion I must say that if you 


The Crocker-Wheeler Electric 
Company. 

The extensive works of this com- 
pany, illustrated on this page, are 
located at Ampere, N.J., just out- 
side of the city of Newark. A very 
large number of the attendants at 
the recent convention of the National 
Electric Light Association visited 
these works and enjoyed an evening’s 
sojourn among the interesting ma- 
chinery and manufactured product 
and that in course of manufacture 
to be seen on every hand. 

About a year ago these works were 
destroyed by fire, but the enterprise 
of the management was not disturbed 
and anew factory was promptly con- 
structed. 

As has been stated in the ELEcTRI- 
CAL REVIEW before, these works are 
noted for the use of electric power 
throughout ; each tool is operated by 
its own motor as part of the frame. 
This admirable feature saves shafting, 
belting, etc., and with the deep 
cement floor, on which the heaviest 


machinery can stand without special 
foundation, makes the factory a thor- 
oughly modern and well-thought-out 
one. 
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avoiding this corrosion on their sur- 
faces. The stations, too, are situated 
in low, marshy ground, and for that 
reason we are enabled to accomplish 
this with a very little outlay of cop- 
per. If, on the contrary, a power 
station is built on a rocky foundation, 
and that extends to any great dis- 
tance from the station, it will be nec- 
essary to extend these return cables 
beyond that rock formation. In any 
portion of the town or city where the 
potential of the earth is higher than 
the cable, no trouble will exist, but 
where the earth’s potential is lower 
than the cable then the trouble begins. 
[f all cities were like Boston and 
Worcester, it would be an easy matter 
to remedy, in a measure, this evil; but 
it can never be wholly remedied or 
removed inthis way. The earth’s po- 
tential in some places is very low in- 
deed, and it would be difficult, per- 
haps, to cause all of the current to 
flow to the negative side of the dy- 
namos over another path. 

The cost of this remedy depends 
largely, as I said before, on the con- 
ditions of soil surrounding the power 
stations. No doubt, there are places 
where the cost would be so great that 
it would be useless to attempt it, and 
it would be better at once to use the 
metallic return instead of the rail and 
ground. In Boston we have reduced 
it very much. I find by making tests 
the day before I came away, even 
with all the precautions that have 
been taken (and, in justice to the 
West End Railway Company, let me 
say that they have done everything 
they know how to do, to prevent this 


are obliged to go underground, and 
obliged to use lead-covered cables, 
in justice to those engaged in the elec- 
tric lighting busivess, the authorities 
who oblige you to do so, should pro- 
tect your property, after they have 
compelled you to place it there. 
_—-_- 


The Brooklyn Bridge Plant. 


The trustees of the Brooklyn Bridge 
have decided not to permit the ele- 
vated roads to pass over it. They 
have also determined to instal] their 
own electric plant. A contract was 
awarded to the Babcock & Wilcox 
Company for a battery of two boilers 
to cost $4,350. ‘The original boilers 
used by the bridge are of this manu- 
facture. The Southwark Foundry 
and Machine Company. of Phila- 
delphia, received the contract for 
two 600-horse-power engines, costing 
$16,400, and the Pullman Palace Car 
Company for 20 cars to be equipped 
with electric motors at a cost of 
$3,200 each. ‘The two electric gen- 
erators are to be furnished by a 
Cleveland company, represented in 
New York by Mr. H. McL. Harding, 
formerly with the Westinghouse and 
Sprague companies. ; 

Trains are to be rnn on one-minute 
headway when all these improvements 
are completed. 

me 

The Lehigh Valley Railroad is 
changing its primary batteries and 
adopting the Gordon-Burnham cell. 
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AN APPRECIATIVE READER. 
To THE EpiTor oF ELecTricaL REVIEW : 

I want to congratulate you and the 
rest of the Review staff on the 
original articles which have appeared 
in the paper during the last few 
weeks from Edison, Tesla and others. 
I hope it has proved as desirable a 
feature to other people as it has to 
me, and that it will increase the cir- 
culation of the paper accordingly. 
Certainly nothing, since the invention 
of the telephone, has awakened as 
much interest as the recent discov- 
eries, and even that did not spring 
into prominence all of a sudden jike 
this. I am not much of a journalist, 
but I should imagine that original 
articles like those would attract a 
great deal of attention to the paper 
and materially assist in establishing 
it in the good will of the people you 
want toreach. J. G. SLONECKER. 

Topeka, Kas., May 8. 

aes Se 

Cheap telephone service is in prac- 
tical demonstration at Shelbyville, 
Ind. A mutual company is said to 
be maintaining an adequate and satis- 
factory service there with 225 sub- 
scribers at $1 a month. This system 
applies not only to the city, but to 
the adjacent country as well. 
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TELEPHONE NEWS AND 
COMMENT. 


The Bell rates at Muskegon, Mich., 
have been reduced from 830 to $24 
a year. 





The Bell telephone wires in St. 
Louis will be put under ground within 
six months. 





It is said that the unsubscribed 
balance of the 21,500 shares of Amer- 
ican Bell Telephone Company’s stock 
is about 5,000 shares. 





Contractor George S. Smith, of 
Elizabeth, N. J., has begun suit for 
$15,000 against the Elizabeth Tele- 
phone Company. ‘Thecompany tried 
to establish lines and compete with 
the New York & New Jersey Tele- 
phone Company. Smith contracted 
to put up a portion of the line for 
$27,500. He received $12,500, but 
by the time he finished the work the 
projectors of the scheme had given 
it up. 





The directors of the Erie Telegraph 
and Telephone Company have elected 
Mr. Charles J. Glidden to the office 
of vice-president. Mr. Glidden will, 
for the present, hold the offices of 
vice-president and treasurer. Mr. 
Charles A. Grant, for the past 13 
years general cashier, has been elected 
assistant treasurer and Mr. George B. 
Perham, secretary. The company 
sent out on May 1%, to 1,566 stock- 
holders, dividend No. 50. 





Treasurer Alonzo Burt, of the 
Missouri & Kansas Telephone Com- 
pany,on May 15 mailed quarterly div- 
idends of his company to the stock- 
holders for the three months ending 
April 1, 1896. Under the careful 
management of President J. R. Mul- 
vane, Secretary Ferguson, and Treas- 
urer Burt, this company 1s one of the 
solid telephone companies of the 
country and is strongly intrenched in 
the leading cities in its territory. 
The company’s head office is in 
Kansas City, Mo. 





The Copenhagen Telephone Com- 
pany, which now boasts one of the 
most perfect installations in the 
world, had at the end of last year 
4,196 direct subscribers’ lines to the 
central station, the increase during 
1895 having been 637, against 556 
during the previous year,says London 
Engineering. To central stations in 
provincial towns in Sealand there were 
1,151 direct subscribers’ lines, making 
a total of 5,347 direct lines. In Sea- 
land there are altogether 6,624 tele- 
phones, averaging one telephone for 
about every 130 inhabitants. There 
have been carried on 15,200,00U con- 
versations during the year at the 
Copenhagen and neighboring central 
stations, averaging a cost to sub- 
scribers of three to four dre (about 
4d.) per conversation; the number 
of conversations shows an increase 
of 50 per cent, as compared with 
1894. The shareholders receive a 
dividend of seven per cent, and a 
very substantial sum is added to the 
reserve fund. 
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ELECTRIC RAILWAY NOTES. 


The New Haven road will extend 
its Nantasket electric road from Old 
Colony House station to Hingham. 
The third rail is now being laid. As 
soon as terminal facilities at Boston 
are increased the electric road will be 
continued to that city. 


The property of the Meriden, 
Waterbury & Connecticut River Rail- 
road will be turned over to the New 
York, New Haven & Hartford road 
by June 1. After that date the Mer- 
iden road trains will not connect with 
the New England station at Water- 
bury, Ct. This is greatly resented 
by Waterbury residents. A New 
Haven despatch says that the Mer- 
iden road will be equipped with 
electricity at once, probably after the 
style of the Nantasket branch. 


Another electric street railway line 
has been added to the rapidly in- 
creasing list in Massachusetts. It 
was opened to the traveling public 
on May 15. The new line is known 
as the Milford, Holliston & Framing- 
ham Street Railway. It extends 
from South Framingham, where it 
intersects with the South Middlesex 
line of electrics, through a small 
section of Ashland to Holliston Cen- 
ter, thence to Milford. The distance 
is 12 miles. Trips are made every 
half hour from early morning until 
late at night; the fare is 15 cents. 


A few days ago the Pennsylvania 
Railroad made a speed test of the 
Mount Holly electric road, and in a 
run of six miles made a measured 
mile at the rate of 73 miles per hour. 
F. W. Darlington, who acted as elec- 
trical engineer for the Pennsylvania 
Railroad in the construction of this 
trolley system, when seen by a repre- 
sentative of the ELECTRICAL REVIEW, 
said that he believed this test demon- 
strated the entire practicability of the 
system, as in this test no special prep- 
aration was made and the road itself 
isa short one and does not give an 
opportunity for reaching great speed. 


The Syracuse, N. Y., Rapid Tran- 
sit Railway Company was incorporated 
on May 21. The company, which is 
believed to be a reorganization of the 
Syracuse street roads, announces that 
the length of its lines is to be 57.69 
miles. ‘Che capital stock is $4,000,- 
000, consisting of $1,250,000 pre- 
ferred and $2,750,000 common stock. 
The directors of the new company 
are: John Alvin Young, of Jersey 
City, N. J.; Ansel L. White, George 
. Brown, David N. Darling, John 
B. Summerfield, Edward ‘IT’. Perine, 
William H. Ohesebrouzh, Jr., and 
S. R. Lawrence, of New York city; 
aud Edward N. Tobey, of Brooklyn. 

——. 
Col. H. C. Adams. 

Col. Hl. C. Adams has resigned his 
position as manager of the New York 
office of the Fort Wayne Electric 
Corporation and will devote all his 
time to the affairs of the Union 
Traction Company, who are building 
an electric trolley road from Arling- 
ton and Newark to Hackensack, 
N. J. His New York office will be 
at 39 Cortlandt street. 
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Insulated Wire Companies at the 
Electrical Exposition. 


The wire companies are ranged 
along in a peaceful, compact and in- 
teresting row on the south side of the 
main hall. First comes the Okonite 
company’s beautifully arranged par- 
lor, the two chief ornaments (leaving 
out for the instant the officials of the 
company), being a 700-pound ball of 
pure Para rubber and a most artistic 
electrolier suspended from the center 
of the booth. The booth is fitted up 
in parlor style and the electric fans, 
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Controlling Electric Lights. 
To THE Epiror oF ELECTRICAL REVIEW : 

Having seen in your issue of April 
29, 1896, an inquiry from ‘J. S.,” 
if there was a switch that could be 
used to control lights from more 
than one point, I beg leave to submit 
the following sketch, Fig. 1, which 
explains itself. I had occasion a 
short time ago to use a switch to con- 
trol a number of lamps from four 
points, and as it was undesirable to 
use the ordinary snap switches, I 
used baby knife switches as shown by 
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Fie. 1.—ARNots’s METHOD OF CONTROLLING ELECTRIC LIGHTS. 


constantly in motion, make it one of 
the popular, cool spots of the Exposi- 
tion, where thousands of the friends 
of this company have, from time to 
time, rested and been refreshed. 
Immediately adjoining this and fitted 
up also in parlor style, but in a 
different way, is the very sumptuous 
booth of John A. Roebling’s Sons 
Company, where easy chairs and 
beautiful curtains are in evidence, 
Samples of the wire and cable manu- 
factured by this company, with a 
number of pictures on the walls, are 
included in the exhibit as are also a 
number of samples of the bi-metallic 
wire now being introduced by the 
Bi-Metallic Electric Transmission 
Company of this city. Immediately 
adjoining is the exhibit of the Bishop 
Gutta Percha Company, which is a 
very noticeable exhibit and which has 
been before described in these col- 
umns. Following next to this is the 
very large space occupied by the India 
Rubber and Gutta Percha Insulating 
Company, where every night Messrs. 
James Godfrey and Frank Harrington 
are always to be found to welcome 
their friends. A very artistic and 
striking sign of colored incandescent 
lamps containing the magic name of 
‘*[[abirshaw ” attracts the attention 
of every passer. The Telmic Manu- 
facturing Company and the Williams- 
port Wooden Pipe Company occupy 
the spaces following next and then 
comes the extensive and highly artis- 
tic exhibit of the Safety Iusulated 
Wire and Cable Company. which we 
have before described. Following 
this is the booth of the Standard 
Unierground Cable Company, and 
adjoining is the very extensive space 
occupied by the well known Wash- 
burn & Moen Manufacturing Com- 
pany, one of the largest manufactur- 
ing companies in the United States. 
This entire side of the main hall is 
occupied by the companies named, 
and when it is filled, as it is nearly 
every evening, with the officials of 
the different companies and visitors, 
in which the fair sex often predomi- 
nate, the sight is at once interesting 
and lovely to behold, 


the sketch and I believe that this is 
the first time that they have been 
used for that purpose. 

Referring to the drawing, No. 1 
is a switch in the first hall, No. 2, a 
switch in the second hall and No. 3, 
a switch in the third hall. The wire 
A is run on top of slate or porcelain 
from the binding post Dto E. The 
wire Bisrun on the bottom of slate 
or porcelain from the binding post F 
toG. For any number of additional 
points add double-pole double-throw 
switches. Yours respectfully, 

ALEXANDER ARNOIS. 

Philadelphia, May 4. 





To THE EpITOR OF ELECTRICAL REVIEW: 

In your issue of April 29, “J. S.” 
asks for a device whereby an incan- 
descent lamp may be turned on at 
one point and turned off at another. 

I have used with success the fol- 
lowing device shown in the drawing, 








Fig. 2. When the two switches M 
and M! are on the points a and a’ 
+ 
a a’ 
r6 . 76’ 





Fic. 2.—A FRENCH ELECTRICIAN’s METHOD 
OF CONTRULLING ExLectric Licuts. 


(on the same side of the circuit), or 
both on the points 6 and 61 the light 
is out. When at the place where the 
switch M is you place M on the point 
6, and the light ison. When at the 
place where the switch M? is, you 
place M! on 6! and the light is on. 
Yours truly, 
ELECTRICIEN. 
Paris, France, May 11. 





‘“©Of Special Interest.’’ 

The New York E LectricaL Re- 
VIEW of last week was of special 
interest, devoting a large amount of 
space to illustrations and descriptive 
matter relating to the great Electrical 
Exposition in that city.— Barnesville, 
Ohio, Republican. 
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SINGLE-PHASE, SELF-STARTING 
SYNCHRONOUS MOTORS. 





READ BEFORE THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION, NEW 
YORK, MAY 6, 1896, BY F. H. K. 
LEONARD, JR. 





Every central station manager who 
operates an alternating plant has to 
grapple with the question of power 
distribution. Applications for power 
service come in from every direction, 
and in many cases, properly worked 
up, would make a more remunerative 
business than that of furnishing cur- 
rent for lighting purposes. It is per- 
haps unnecessary to point out that the 
bulk of the lighting service averages 
but a few hours per day, whereas the 
motor service covers a much longer 
period, with a corresponding reduc- 
tion in cost of the current output. 
The difference is so great that many 
stations are furnishing current for 
motor service at 50 per cent of the 
price for lighting service, and even 
then figure that the motor business is 
the more profitable. 

To secure this business and meet 
the demand for power service many 
of the alternating stations have in- 
stalled special 500-volt direct-current 
generators and erected additional lines, 
but such a system is limited by the 
expense of such extension, necessarily 
paralleling other lines already con- 
structed for lighting service. Under 
such conditions a remunerative piece 
of business is often refused on account 
of the first cost of the extension neces- 
sary to reach the customer. 

The many advantages of the single- 
phase, alternating-current system have 
led to its adoption in the great ma- 
jority of the central lighting stations 
of the United States, notwithstanding 
the objections that (aside from a few 
inefficient fan motors of a fraction of 
a horse-power) no motors practical 
for general power distribution were 
obtainable for use on this system. 
This objection, however, no longer 
obtains, as there are alternating-cur- 
rent motors now made to operate on 
the single-phase circuits for ordinary 
lighting transformers, without the 
use of special starting devices, con- 
densers or connections, which not 
only equal the best direct-current mo- 
tors in commercial efficiency, but are 
superior to them in point of regula- 
tion, reliability and freedom from burn- 
outs. With such a motor, which can 
also be used as a rotary transformer, 
the single-phase alternating system 
has every advantage of the low-ten- 
sion direct-current system, besides 
which it is much superior in simplic- 
ity, flexibility and adaptability for 
long-distance distribution. So that 
to-day are and incandescent light, 
heat and power are distributed from 
the alternating system at a distance 
of a fraction of a mile or at thirty 
miles or more, controlled, regulated 
and metered with equal facility and 
perfect satisfaction to the customer. 

The single-phase alternating-cur- 
rent motor has been to the electrician, 
like the panacea of the alchemist, the 
cause of almost endless thought and 
experiments ; but the solution of the 
problem was a most simple one, an4 
rests on two well known principles. 
Attempts have been made to use in- 
duction motors on the single-phase 
circuits, but it is difficult to stop 
them and usually very cumbersome, 
and expensive arrangements have 
been devised which give but small 
starting torque. Besides this, to make 
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them at all efficient and keep the 
power factor within reasonable limits, 
a very small clearance or air gap 
(often as little as one-quarter milli- 
meter, or one-hundredth of an inch) 
must be allowed between fields and 
armature, so that the slightest me- 
chanical wear or vibration causes 
trouble. Even under the most favor- 
able conditions it is impossible to con- 
struct an induction motor soas_ to 
avoid a very considerable lagging or 
so-called ‘‘ wattless current.” In such 
motors the power factor, which is the 
ratio of the real to the apparent en- 
ergy, varies from 20 to 50 per cent. 
That is to say, if the motor has 
power factor of 50 per cent, there 
must be double the current furnished 
that is actually required to do the 
work; and while half the current is 
wattless, yet it uses up capacity in 
generator, transformer and line wire, 
with energy consumption due to C?R 
losses in each, and in long-distance 
transmission the impedance (which is 
the only drop plus that due to the in- 
duction of the line, and which varies 
with the current and frequency) cuts 
such a figure as to make the expense 
for copper large in order to keep the 
working electro-motive force within 
proper limits. 

Pacinotti’s discovery of the reversi- 
bility of a dynamo applies to alternat- 
ing current machines as well as direct, 
except that the alternating current 
generators, when used as motors, must 
be brought to synchronous speed be- 
fore it will fall in step with the gen- 
erator, and further, must have its 
field excited with direct current 
usually from a separate source. It 
will then operate as a motor, and is 
the most satisfactory motor that can 
be produced when constant speed is 
required. Its efficiency is the highest ; 
quite as high as that of direct-current 
motors of equal capacity, while tlie 
regulation is perfect. So long as the 
generator with which such motor is 
connected runs at a uniform speed, 
the motor must run at a proportional 
speed, dependent on the ratio of the 
poles to the alternations; every im- 
pulse of the generator advancing the 
armature of the motor one pole. The 
motor can not change its speed any 
more than if it were mechanically 
geared to the generator, unlessitis over- 
loaded toa point where it is impossi- 
ble to carry the load, which point is 
usually about 50 per cent in excess of 
the normal capacity of the motor. 
This is accomplished without the in- 
troduction of any lag or power factor, 
the load being practically non-induc- 
tive—like a load of incandescent 
lamps—provided the proper excitation 
is maintained. Furthermore, by over 
excitation the synchronous motor may 
be made to perform the office of a 
condenser and compensate for lag or 
inductive load, and can be carried so 
far as to induce a negative lag or lead, 
at the same time raising the electro- 
motive force of the line. 

The drawback to the single-phase 
synchronous motor has _ heretofore 
been that it could not be started 
without some other source of power 
and would not carry its load up to 
speed. Motors are now made in 
which this is entirely overcome. They 
start up under load, and can be spe- 
cially wound to give much greater 
torque in starting than when running 
in synchronism. 

This brings us back to the two 
simple, well known principles, before 
referred to, which are combined in 
this motor—the principle of the ordi- 
nary alternating-current synchronous 
motor with that of the direct-current 
motor, or generator. The armature 
has two distinct windings—one, a dis- 
tributed winding connected to a com- 
mutator similar to that of a direct- 
current motor or dynamo, which in 
this motor is used for starting and 
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afterwards for exciting the field. 
The other winding is of the shuttle 
type, wound so as to concentrate dis- 
tinct and regularly alternating poles 
in the armature and perform the reg- 
ular work of rotating the motor arma- 
ture, advancing it from one pole to the 
next with each impulse of the gener- 
ator. 

An ordinary double-throw switch on 
top of the motor is used in starting, 
there being no resistance or other 
complicated device, as the self-induc- 
tion of the windings is sufficient to 
choke back any abnormal flow of cur- 
rent. In starting the switch handle 
is depressed so that the lead wires 
which conduct the alternating cur- 
rent from the transformers are con- 
nected through the switch-blades to 
the contacts which lead the current 
first to one of the commutator brushes, 
thence through the distributed arma- 
ture windings and out through the 
opposite brushes to a coarse wire 
winding on the field poles and back 
again to the switch contacts and bind- 


counter-shafting, this current may be 
greatly reduced by special windings. 

The direct-current winding delivers 
a perfectly smooth current, and is 
not at all pulsating in character. In 
circuit with the field winding is a 
rheostat to control the extent of field 
excitation. This rheostat is located 
in a recess in the base of the motor, 
the handle for its regulation being 
accessible through the oval opening 
at the commutator and oy, The 
motor, starting switch and field 
rheostat are in one piece, making a 
most simple and compact combina- 
tion. All that is necessary to install 
the motor is to connect the secondary 
wiring of the transformer to the two 
binding posts on the motor, and it is 
ready for operation. 

The general design of the machine 
is substantial and symmetrical, with 
graceful curves sweeping from point 
to point, giving the motor a very 
pleasing appearance. Nothing has 
been spared in the design and con- 
struction of these motors to make 
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ARC AND INCANDESCENT LAMP EXHIBIT OF THE ADAMS-BAGNALL ELECTRIC Com- 
PANY, OF CLEVELAND, OHIO, AT THE NATIONAL ELECTRICAL EXPOosITION, 


New York City. 


ing posts, these connections being 
identical with those of a direct-current 
series motor. As soon as the current 
is turned on the motor commences to 
rotate at a constantly accelerating 
speed until synchronism is reached, 
which is indicated by the lighting of 
a lamp located on the switch at a dull 
red. This is the signal for the re- 
yersal of the double-throw switch, 
which then changes the complexion 
so that the leads from the transformer 
are cut off from the commutator and 
connected to the collector rings and 
concentrated armature windings, while 
at the same instant the commutator 
brushes are connected to the shunt- 
field windings, magnetizing the field 
with direct current; the only office of 
the commutator, after the motor is 
started and up to speed, being to sup- 
ply the small,direct current necessary 
to magnetize the field. 

In starting without load, the motors 
will run up to synchronous speed in 
from five to 15 seconds, depending 
upon size, winding, etc., and which 
load in from 15 to 30 seconds, taking 
about the same current in either case, 
the time factor making the difference 
in the power consumed ; the current 
taken under these conditions amount- 
ing to from 25 to 50 per cent in excess 
of what the motor will require when 
running in synchronism. But when 
only required to start itself or light 


them as perfect as possible, and the 
motors are evolved from a careful con- 
sideration of the two years’ practical 
operation of a synchronous motor, 
after which a thorough course of 
experiment was instituted and care- 
a | tabulated to determine beyond a 
doubt the accuracy of the calculations 
for the new design. Careful atten- 
tion has been given to every detail 
that would tend to make the motor 
neat in appearance and simple, so that 
the man without previous training 
into whose hands a motor usually 
falls, would have no difficulty in its 
use. 

The mechanical perfection of any 
piece of machinery is the all-important 
one, and in this motor has been given 
the full attention it deserves. The 
best engineering practice of the day 
has been followed, and where any de- 
parture has been made it has been to 
make the construction more rigid and 
capable of resisting overload and ex- 
cessive strain. The bearings are of 
bronze, self-aligning and self-oiling ; 
two small rings traveling in recesses 
in the boxes so that they can touch 
the top of the shaft, the rotation of 
which carries the rings around, lift- 
ing, as they turn, enough oil from the 
chamber below the bearings to keep 
the shaft abundantly lubricated. As 
the oil is used over and over again, a 
single filling furnishes lubrication for 
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months ; and as the oil gets low, the 
rattling of the rings serves as a warn- 
ing that the oil should be replenished. 

The field crown is of the multi- 
polar type, with field cores pointing in- 
wardly. The magnetic circuit is com- 
posed of sectional sheet-iron punch- 
ings, each section including two poles, 
stacked so as to break joints. ‘These 
punchingsare interlocked and clamped 
between two cast-iron rings, with 
bolts passing through from side to 
side, which serve to clamp the whole 
together solidly, at the same time 
holding each punching in its proper 
place and tying them like links in an 
endless chain. The bottoms of the 
cast-iron rings are milled to fit the 
base of the motor, to which they are 
firmly bolted. : 

On top of the field crown is placed 
a starting switch, and all the elec- 
trical connections from fields, com- 
mutator and collector brushes are 
brought around the outside of the 
field punchings to the top, concealed 
from view, however, by the perforated 
steel jacket, which is held in place by 
grooves in the cast-iron sumien 
rings, forming an ornamental finish 
and greatly increasing the radiating 
surface. 

The binding posts for the motor 
are located at the center line of the 
switch. Any inside wireman who has 
connected incandescent lamps will 
have no difficulty in wiring and con- 
necting one of these motors, as the 
work is precisely the same as for a 
two-wire lighting service. The pri- 
mary wires are connected through a 
primary fuse-box to the transformer. 
The secondaries of the transformer, 
which are perfectly insulated from 
the high-tension primaries, carry the 
low-tension currents which are in- 
duced in the transformer through the 
fuse-box, which is provided as an 
extra safeguard against the accidental 
flow of any dangerous current; and 
from there to the double-pole knife- 
switch, which is used to turn the cur- 
rent on and off from the motor. 
From this switch two wires connect 
to the binding posts of the motor. 
There is no multiplicity of wires or 
special connections for starting box 
to perplex a person. 

The purposes to which these motors 
are applicable are almost without 
end, ranging from commercial use in 
labor-saving devices—such as print- 
ing presses, type-setting machines, 
lathes and machine tools, elevators, 
laundry and sewing machines, pumps, 
ice-cream freezers. church organs, 
coffee mills, sausage machines, etc.— 
down to twirling ceiling fans in a 
restaurant, where you can enjoy a 
comfortable meal in the hea ted 
months, or to driving a “‘ merry-go- 
round,” on which the children, and 
often the older ones, delight to ride 
on a holiday in the public parks or at 
the seashore. 

As this motor runs at a constant 
speed, it has been necessary to devise 
several special arrangements to accom- 
plish what might be done by a vari- 
able-speed motor. Motorsare made for 
blowing church organs, in connection 
with which it has usually been cus- 
tomary to provide complicated auto- 
matic speed-regulating devices. With 
this motor no attempt has been made 
to vary thespeed. The organist closes 
his circuit and starts his motor by 
means of a pedal. A blower, driven 
by the motor, fills the bellows and 
maintains a constant pressure, usually 
about four ounces per square inch. 
If no air is used, the blower spills the 
wind out of its fan and requires only 
enough power to overcome the friction 
and maintain the pressure. As fast as 
the air is used the blower takes a cor- 
responding amount of power, the 
motor absorbing the current accord- 
ingly. 

(To be concluded.) 
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ON A ROTATIONAL MOTION OF THE 
CATHODE DISK IN THE 
CROOKES TUBE. 





READ BEFORE THE ACADEMY OF SCI- 
ENCE OF ST. LOUIS, MAY 4, 1896, 
BY FRANCIS E. NIPHER. 





It is well known that the equations, 
which represent the properties of the 
magnetic field external toaconductor, 
are inconsistent when applied to 
points within the body of the con- 
ductor. Assuming the total magnetic 
force within to be tangent to a circle 
whose center is at the wire center, 
and the surfaces of equal potential 
are radial planes; assuming the 
force due to an element of the con- 
ductor of infinite length and of 

2 di 
section ds to be ——, it follows that 
r 

the force at any point without the 
conductor varies inversely, and at an 
internal point, directly as the distance 
from the center. If now within the 
wire we assume any radial plane as 
a datum equipotential plane and 
determine the locus wf any other 
equipotential surface, such that the 
difference of potential, measured 
slong the lines of force, is constant, 
this surface turns out to be one 
having as @ cross-section a spiral 
known as the lituus, having the radius 
us an external asymptote and reaching 
tle center after an infinite number of 
turns. It is evident that these inter- 
nal surfaces of equal potential can 
not be both radial planes and spiral 
cylinders. 

Maxwell disposes of this absurdity, 
to which the equations lead, in the 
single sentence which closes section 
606 of his “Electricity and Mag- 
netism.” He says: ‘‘ Within the 
substance of the conductor there is 
no such thing as magnetic potential.” 

It has long seemed to me that this 
failure of the equations must be the 
result of leaving some elements of he 
problem out of the discussion. I have 
spent a great amount of time in 
seeking for some rotational phenome- 
non hitherto anrepresented in the 
equations. Until recently the results 
were wholly negative. While recently 
experimenting with a Crookes tube I 
observed that the circular aluminum 
disk of the cathode became slightly 
loose on the aluminum wire, and that 
it was constantly rocking in rotary 
motion on the wire. After several 
days of use, during which it had been 
decided to construct a tube with 
disks capable of rotation, the cathode 
disk suddenly became loosened and 
began to rotate slowly on the wire as 
an axis. 

‘The bearings were somewhat rough 
and the disk was not perfectly bal- 
anced. It often stopped, but then 
began to rock against the obstacle 
until it again freed itself. The direc- 
tion of rotation was contrary to the 
hands of a clock, when the disk was 
viewed from the point where the 
cathode wire pierces the wall of the 
tube. All attempts to accelerate or 
retard the motion by means of strong 
bar magnets, as in Barlow’s wheel, 
were without effect. Placing the 
tube at various distances from the 
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induction coil and giving the disk all 
possible positions in the earth’s field, 
produced no change in the rotation. 
A more decided rotation was produced 
by using the brush discharge of a 
24-inch Holtz machine. No rotation 
has been produced as yet when the 
leading wires were in metallic contact 
with the conductors of the Holtz 
machine, but when the leads consisted 
of rods having spherical terminals, 
separated by short spark intervals, 
the rotation was always seen. When 
the loose disk was made the anode, 
no tendency to rotation has been 
observed. Thus far all attempts to 
produce the effect in air of ordinary 
pressure have failed, but the work in 
this direction is not yet concluded. 

In the tube used, the tendency to 
rotation was not observed until by 
long use the vacuum had become very 
high, and it has now nearly reached 
the limit where the sparks pass 
around the tube, rather than through 
it. 

The leading-in wires are at right 
angles to each other in the tube used. 
Tubes are now in preparation which 
will have rotary disks facing each 
other as well as at right angles to 
each other, and various other features, 
by which it is hoped that many ques- 
tions, which at once suggest them- 
selves, may be answered. There is 
much reason to suspect that the gas 
particles do not shoot off normally 
from the surface of the disk, but in a 
vortex, the axis of which is in the 
two dark spots opposite the cathode 
faces. The fact that the anode does 
not respond, and that similar experi- 
ments in open air have thus far failed, 
seems to point to the cathode dis- 
charge as the direct active agent. 
This view is not easily reconciled 
with the result of the experiment 
made by Crookes with the hemi- 
cylindrical cathode (Nature, July 3, 
1879, page 229, Fig. 3), but the figure 
shown does not seem to quite agree 
with the description of it. Experi- 
ments are now in preparation which 
will decide this question. It is pos- 
sible that the rotation observed is a 
direct action and reaction between 
the current in the disk and the 
external field due to the current. In 
this case the rotation apparently 
ought to be producible in open air 
and on the anode terminal of the 
Crookes tube. 

Whatever may be the direct agency 
producing this rotation, it seems 
apparent that we now have an experi- 
mental basis for imposing a term 
representing a rotation into the equa- 





tions representing the conditions 
within a conductor. 
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The New York Electrical Society. 


At the annual meeting of the New 
York Electrical Society, held last 
week at the Electrical Exposition 
building, officers for the ensuing 
year were elected as follows: Presi- 
dent, Dr. C. E. Emery; vice-presi- 
dents, Herbert Laws Webb, Gano S. 
Dunn, Max Osterberg, A. L. Kiker, 
William Finn and W. W. Kerr; 


treasurer, Henry A. Sinclair; secre- 
tary, George H. Guy. 

The members of the society visited 
the different exhibits at the Expo- 
sition and enjoyed a private view of 
the X-ray exhibit of Mr. Edison. 


A Cutting Press for Small 
Armature Disks. 

The accompanying cut of press 
C2 shows a press manufactured by 
the Ferracute Machine Company, of 
Bridgeton, N. J. It is one of a series 
of six sizes of presses which have 
proved very popular for cutting out 
armature disks and other work in 
light metals. The total weight of 
this press is about 1,400 pounds, and 
it has an eight-inch hole in bed and 
so is well adapted for armature. disks 
up to that size. The weight of the 
flywheel is 275 pounds; diameter 
25 inches. There is a size smaller 
press of the same style, weighing 900 
pounds, and four larger sizes, the 
heaviest weighing 8,300 pounds, and 
the latter will cut a disk 24 inches in 
diameter. 

These presses are fitted up with a 
new form of automatic clutch and 





PowER CuTTING PREss, 


improved form of adjustment, etc. 
They have forged steel shafts, hard- 
ened bolts and nuts, tempered steel 
clutch parts, and are carefully and 
accurately fitted up, and so they are 
especially adapted for cutting arma- 
ture disks, which requires accuracy 
and durability of parts. In most 
cases the disks are cut in plain round 
blanks, with a center hole and key- 
way, and are afterwards notched in a 
special press with indexing attach- 
ment, which the Ferracute Machine 
Company build. 

They issue a catalogue describing 
300 different kinds of presses, several 
of which are especially adapted for 
electrical work. They have an ex- 
hibit of their presses at the New 
York Electrical Exposition, space G, 
152, Forty-fourth street side of buifd- 
ing, and the press above mentioned, 
and also the indexing attachment for 
notching are running in their space. 
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The Calumet Electric Street Rail- 
way Company, of Chicago, has in- 
creased its capital stock to $4,500,000. 
The company was incorporated in 
1840 with a capital of $50,00C. The 
road has now about 80 miles of single 
track electric lines in the suburbs of 
Chicago, its power-house being located 
at 94th street and Drexel avenue. Its 
total capital now is $500,0v0. 





Vol. 28—No. 22 


Chemistry that Pays. 
[from London Lightning.] 

Professor Dewar’s lecture at the 
Royal Institution was a rapid survey 
of the galloping pace at which chem- 
ical discovery of value in the arts has 
lately proceeded. It was a complete 
justification of Mr. Ludwig Mond’s 
dictum that chemical research spells 
commercial success. ‘Take, for in- 
stance, what Mr. Mond himself has 
brought to light and utilized through 
his attempts to improve the gas bat- 
tery first invented by Lord Justice 
Grove. Thesuggestion that carbonic 
oxide might be used in some way led 
Mr. Mond to discover a strange and 
totally unexpected property of this 
gas, namely, that it will directly 
unite with metallic iron and nickel 
to form gases which are called car- 
bonyls of those metals. Could any- 
thing be more strange than the idea 
of iron as yas at an ordinary temper- 
ature? And could anything be more 
valuable? For as soon as you heat 
these carbonyls they give up the 
metal again with the greatest facility. 
The result is that Mr. Mond is now 
using carbonic oxide to extract nickel 
from its ores. He gets nickel car- 
bonyl as a gas, subsequently heats it 
to make it part with its nickel, and 
sends back the carbonic oxide to ex- 
tract some more. In this way pure 
nickel can be obtained, for the gas 
will only pick up the nickel. Pro- 
fessor Dewar also described the fa- 
mous Castner process for getting 
puye soda from common salt. Here 
we have electrolysis at work once 
more, but with a movable electrode 
in the shape of a flowing stream of 
mercury, which bears away the metal- 
lic sodium in amalgamic solution as 
fast as it is separated from the salt. 
The amalgam then passes into water, 
where the sodium dissolves as hydrate, 
leaving the mercury free to go round 
again. But there is something more 
than this. As the sodium dissolves 
it generates electricity. Formerly 
this electricity was generated in the 
electrolytic bath itself, and obstructed 
the operating current by setting up a 
back electro-motive force. Now, the 
current being separately generated, is 
made to travel the right way, and to 
supplement, instead of obstructing, 
the working current. Finally Pro- 
fessor Dewar illustrated the discovery 
of the effect of the oxides of the rare 
earths, such as those of zirconium, 
thorium and lanthanum, in trans- 
forming heat into light. This is the 
principle of the incandescent gas 
burner, invented by Von Welsbach, 
which is made by saturating a cotton 
mantle with salts of these metals and 
then incinerating it. The organic cot- 
ton isall burnt away, leaving nothing 
but a skeleton mantle of oxides and 
silica. When these are suspended in 
the colorless flame of a Bunsen gas 
burner they glow in the fashion now 
so familiar, far surpassing the incan- 
descence which can be obtained from 
platinum, magnesium, lime and other 
substances heated to the same point. 
ae See i 
Mr. C. A. Bragg, Philadelphia 
representative of the Westinghouse 
Electric and Manufacturing Com- 

pany, visited New York last week. 
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RECENT DEVELOPMENTS IN 
VACUUM TUBE LIGHTING. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, APRIL 22, 1896, BY 
D. McFARLAN MOORE. 


(Continued from page 248 \ 

‘'urning now from the mechanical 
construction of vacuum vibrators to 
consideration of their unique proper- 
ties from a scientific standpoint. As 
stated before, roughly speaking, the 
prime object of making the break of 
the current in a vacuum is to pro- 
duce an increased C. electro-motive 
that resulting from an 
air-break. But I venture to say, few 
as yet realize the possibilities and the 
tremendous advantages involved in 
the separation of electrodes in high 
vacua at regular periods of time. It 
is indeed questionable whether the 
increased ©. electro-motive force of 
the ether gap is responsible for the 
results. It is more probably due to 
the fact that the wave lengths of the 
current resulting from an ether gap 
differ radically from any that have 
1eretofore known of. Recog- 
nition of the importance of this phe- 
led me to use the word 
‘etheric” in connection with my 
system of tube lighting, because the 
light is directly dependent upon what 
I designate as the ether gap of the 
vacuum. Our best notion of the 
separate existence of the ether is 
formed by thinking of that which 
remains within a vacuum of the high- 
est degree we can produce. It may 
have been noticed, that so far I have 
not used the word “‘ phosphorescent.” 
It is undoubtedly a misnomer as ap- 
plied to tube lighting; but to make 
matters worse, there seems to be no 
word in existence exactly or even 
approximately suitable. 

The word etheric is especially ap- 
plicable to light produced by the 
ether gap. That incomparably better 
‘esults should be obtained by using 
a vacuum asa dielectric seems to be 
n perfect accord with accepted theory 
which has largely been upheld by 
uctual experimentation. For exam- 
ple, setting aside for the time being 
that part taken by the magnet, let 
is consider only the break—the spark. 

First, what is required is a con- 
tinuance of the rapid oscillations of 
an electric discharge, and 1 desire to 
show that this is accomplished by a 
vacuum vibrator in an ideal manner. 
One method of obtaining an oscillat- 
ing discharge is to use a potential 
such that an air-gap of considerable 
width is bridged by the spark. But 
the manner in which such discharges 
succeed each other largely depends 
ipon the irregular movement of the 
ur within the gap. 

This method is unsatisfactory for 
many other reasons, among them the 
very objectionable high tension re- 
quired, but there remains the con- 
luctive method of causing a spark, 
exemplified in the ordinary vibrator 
and induction coil. Here the sparks 
n the primary circuit can be made to 
succeed each other quite rapidly, but 
the length of time required for each 
‘omplete break is long. Héwever, 
with the vacuum vibrator, a new and 
simple device, the conditions are dif- 
ferent and so are the results. Here 
the dielectric is an exceedingly thin 
film of ether, which is capable of 
withstanding a great electro-static 
strain, but, when it does break down, 
it does so very suddenly; that is, it 
may be considered a perfectly disrup- 
tive discharge, and, therefore, its 
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single oscillations are very short; but, 
as a whole, they are long continued. 
This means that the frequency is 
high, and, according to Maxwell, very 
high-frequency oscillations are proba- 
bly identical with light. 

The small magnet. being a circuit 
of induction has its own natural 
period. But its period and moment 
of inertia will be less, the less its 
capacity. That is, the smaller the 
magnet the smaller the period, or the 
higher its frequency can be. 

But to have an intense light, there 
is required a high electro-motive force 
of self-induction. This the small 
magnet furnishes, because what is 
lost in self-induction by using a com- 
paratively few turns of wire is more 
than made up by the suddenness of 
the discontinuance of current flow, 
and the fact that the high vacuum 
precludes the possibility of loss to the 
self-induction ordinarily due to the 
glow discharge which precedes the 
disruptive discharge in the air. The 
self-induction also depends on the 
amount of current flowing through a 


cuit with its condenser coatings has 
a certain capacity, the self-induction 
of the magnet can be so varied that 
these two will always neutralize each 
other, and then the critical strain on 
the dielectric requires but little energy 
to cause a discharge, and the circuit 
being almost valanced, the surges 
follow each other in rapid succession 
through the tube. The surges con- 
tinue for a longer time. since the 
energy of the discharge is not dissi- 
pated in heat on the air, but is con- 
served to be utilized in prolonging 
the existence of the oscillations. ‘The 
use of this vibrator seems to afford 
the best means yet invented for im- 
pressing molecular disturbances in a 
tube. The longer the oscillations 
exist. the more nearly the mean oscil- 
lation approaches a constant period, 
and this period is ,practically govern- 
able as compared with that of cur- 
rents due to magnetic blasts or heated 
air currents. ‘The higher the fre- 
quency, the greater the mean free 
paths of the molecules, because a less 
number of molecules will ‘then be 
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circuit when interrupted, and this 
the vibrator provides for, in that all 
the current which flows through the 
coil does not pass through an arc, but 
is transmitted over actual metal con- 
tacts. Also since these contacts are 
so very close, due to the thinness of the 
dielectric, the oscillatory discharges 
do not leave the metal and pass in 
objectionable minute streams through 
the vacuum. And the number of 
oscillations in the coil and the amount 
of light, depend in a measure on energy 
expended to overcome the resistance 
of the dielectric which is almost in- 
finitely greater than that of air. 

That the silent discharge prevents 
long continuance of oscillations is 
shown in the Hertz experiments, 
where the experiment fails unless the 
balls of the electrodes are kept pol- 
ished. That the vacuum vibrator 
is nearly ideal is again shown in that 
these troubles are almost entirely 
eliminated. The ether is undoubtedly 
the ideal medium in which to disrupt 
an inductive circuit for conversion 
into light. Since an exceedingly thin 
film (if this term may be so used) is a 
dielectric of such strength that a very 
small displacement results when it is 
disrupted, and the ether being the 
medium of minimum rigidity closes 
the “‘ hole” the instant it is pierced. 
Such a medium for such a purpose is 
almost incomparable to air or oil, 
which becomes volatilized. 

In order to get any oscillations, 
more sudden rushes of current must 
occur on discharging than on charg- 
ing, and the more nearly these equal 
each other, the quicker the rushes 
will succeed each other. Now, in the 
case in question, when the tube cir- 


required to cause a given number of 
collisions, and the less the number 
of impacts, the greater will be the 
light in proportion to the heat: But 
the frequency is dependent on the 
capacity of the condenser, which, in 
the case of the tube coatings, is very 
small. ; 

When the self-induction and ca- 
pacity are properly proportioned, and 
the rate of the vibrator is the same 
as the natural period of the coil, or 
any of its harmonics, then there is 
resonance, and the maximum ampli- 
tude of each impulse will be con- 
stant. In this case the current flow 
is at its maximum, but so also is the 
voltage at the ends of the tube, 
as well as the quantity of light 
produced with a minimum expendi- 
ture of energy. ‘The velocity of 
the lines of force produced by an 
oscillatory discharge is supposed to 
be equal to that of light, but its 
wave lengths are exceedingly greater. 
But this disparity is greatly reduced 
by the vacuum vibrator. This ac- 
counts for the intense light in the 
tube at comparatively low potentials 
and indicates that nature’s keyboard 
has been struck to the tune of 500 
trillions of waves per second, and 
that this rate is maintained by the 
fundamental mechanical vibrations of 
the vibrator—about 100 per second— 
a most beautiful demonstration of 
nature’s wonderful compass. But 
not only is more light produced by 
the vacuum vibrator than was hereto- 
fore obtainable, but there accompanies 
it many other advantages of particular 
importance. Three of these can be 
mentioned: First, simplicity and 
greatly reduced cost of apparatus ; 
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second, the obviation of impracticable 
potential, and third, a very marked 
advance in economical production. 
The first heading. simplicity, has 
already been dwelt upon. Compare 
an inexpensive magnet, not as large 
as one’s hand, and a vibrator the size 
of one's finger, attached to commercial 
currents, with apparatus costing 
thousands of dollars, consisting of a 
high-speed alternating dynamo of 
many coils, oil transformers, dis- 
ruptive discharges with magnetic 
blast, induction coils and condensers. 
The many seemingly unsurmountable 
difficulties encountered with this 
method are almost completely over- 
come by the simple expedient of the 
ether gap. Or, referring to ordinary 
induction coils, the vacuum break 
affords a means for obtaining from 
the few turns of comparatively coarse 
wire results not obtainable with 
mammoth and expensive coils, made 
of many miles of wire, and capable of 
creating enormous differences of 
potential. 

The second heading is essentially a 
practical one. It has often been 
argued, to the detriment of tube 
lighting, that, since it was admitted 
by its supporters that enormously 
high potentials were absolutely requis- 
ite to cause any appreciable amount 
of light, that, therefore (and the 
argument was logical), the whole idea 
was extremely impracticable unless 
some new insulator be discovered that 
could cope with the high potentials, 
so difficult, dangerous and expensive 
of generation and manipulation as to 
prohibit their use commercially. But 
with a current endowed with such 
properties as are given it by a vacuum 
tube vibrator, no new insulator is 
needed. 

A light now results many times 
brighter than that formerly due to 
millions of volts, able to pierce several 
inches of hard rubber, or produce a 
spark many inches in length, from a 
current transmitted to the bulb or 
tube over ordinary flexible cord, and 
whose sparking distance is less than 
one-sixteenth of an inch. Neither 
can any shock be felt from such a 
current. Another example of the 
comparative ease with which this new 
current can be insulated is apparent 
in the magnets, wound in the ordinary 
manner, in striking contrast with the 
necessity for expensive and cumber- 
some oil transformers. In this light 
the exclusion of all gaseous matter 
does not seem to be a matter of such 
vital importance. 

(To be continued.) 


eminnemitgilli = 
The Carbon Electric Generator 
Company. 


The Carbon Electric Generator 
Company has been organized under 
Maine laws with a capital of $5,000,- 
(00, and directors as follows: William 
H. Forbes, Charles P. Bowditch, 
Alexander Cochrane, F. G. Webster, 
Robert Winsor, W. W. Jacques and 
Charles A. Stone, of Boston. Mr. 
Stone is of Stone & Webster, elec- 
tricians; Messrs. Webster and Winsor 
are of Kidder, Peabody & Company; 
Dr. Jacques is the inventor, and the 
others are directors of the American 
Bell Telephone Company. The com- 
pany will exploit Dr. Jacques’s appa- 
ratus fer the generation of electric 
current direct from coal. The appa- 
ratus was described and illustrated 
inthe ELECTRICAL REVIEW for March 
Il and May 20, 1896. 
se — 


Westinghouse Special Meeting. 


A special meeting of the Westing- 
house Electric and Manufacturing 
Company will be held in New York, 
June 4. Books were closed on May 
25 and will reopen June 5. 
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The American Institute of Elec- 
trical Engineers Holds Its 
Annual Meeting. 





DR. LOUIS DUNCAN’ RE-ELECTED 
PRESIDENT—NAMES OF OTHER 


OFFICERS—PAPERS READ AND 
DISCUSSED—REVIEW OF THE 
PROCEEDINGS—SOME POINTED 


OPINIONS ON VACUUM TUBE 


LIGHTING. 





The annual meeting of the Ameri- 
can Institute of Electrical Engineers 
was held at the Electrical Exposition 
building, this city, Tuesday, May 19. 
Officers were elected, which, with 
those holding over, are as follows : 

President—Dr. Louis Duncan, of 
Baltimore. 

Vice-presidents—C. P. Steinmetz, 
Ifarris J. Ryan, W. M. Stine ; hold- 
ing over, A. 8S. Hibbard, Dr. M. I. 
Pupin, W. F. C. Hasson. 

Managers—John W. Lieb, Jr., F. 
A. Pickernell, William L. Puffer, 
L. B. Stillwell; holding over, terms 
expire 1897, A. E. Kennelly, Charles 
S. Bradley, William D. Weaver, W, 
B. Vansize ; terms expire 1898, Charles 
F. Scott, Carl Hering, Bion J. Ar- 
nold, Dr. Cary T. Hutchinson. 

Secretary—Ralph W. Pope. 

‘Treasurer—Geo. A. Hamilton. 

The report of the council for the 
year ending April 30 is given in ab- 
stract below : 

The council has held 10 regular 
meetings and on» special meeting, at 
which the average attendance has 
becn 10. The general meeting of 
the Institute was held at Niagara 
Falls, June 25 to 28. 

Prof. F. A. C. Perrine has been 
appointed local secretary for the 
Pacific coast. In this capacity Pro- 
fessor Perrine has rendered efficient 
assistance in caring for applications 
for membership received from that 
region. 

Prof. W. M. Stine was appointed 
to till the vacancy caused by resigna- 
tion of B. J. Arnold. 

A Committee on Incorporation, 
of which Mr. W. B. Vansize is chair- 
man, Was appointed in December, to 
consider the incorporation of the 
Institute and any changes in the 
rules that might be necessary. The 
whole matter was carefully investi- 
gated and the Institute was accord- 
ingly incorporated March 16, 1896, 
under the laws of the State of New 
York. 

The total membership at the close 
of last year’s report was 944, classi- 
fied as follows : 








Honorary members.............> 2 
OMNIA, cc ccue cosines trie desu 281 
Associate members .......0+..-+ 661 
944 
Associate members elected May 1, 
1895, to April 30, 1896........ 14: 
1,087 
Restored to membership.... ... 
NOR ctainacavecn were o% 1,090 
RARE 55.00 cornseenecewess 17 
"TORRE GOR es ewe 08440-00000 5 
Dropped as delinquents. sic. 
Elections canceled.............. 3 
Elected but not qualified........ 14 
-—— 55 
1,035 


Leaving a total membership of 
1,035 on April 30, 1596 (a net gain 
of 91), classified as follows : 


Honorary members............++ 2 
De eon rey reer rrys | 333 
Associate members.............- 700 
, — 1,085 
The reports of the secretary and 
treasurer showed a balance on hand 
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in the general fund May 1, of 
$239.99; and in the building fund 
$939.48. 

The Institute met again Wednesday, 
May 20, and listened to the reading 
of the following papers, which were 
quite generally discussed : 

Report of Sub-Committee on 
“Standards of Light,” by Dr. Ed- 
ward L. Nichols, Clayton H. Sharp 
and Charles P. Matthews, of Ithaca, 
a: Ze 
‘‘An Analysis of Transformer 
Curves,” by Charles K. Huguet, of 
Pittsburgh. 

“Effect of Temperature on Insu- 
lating Material,” by George F. Sever, 
Ambrose Monell and C. Langdon 
Perry, of New York city. 

“‘An Experimental Study of Electro- 
motive Forces Induced on Breaking 
a Circuit,” by F. J. A. McKittrick, 
with Introduction by Dr. E. L. 
Nichols, of Ithaca, N. Y. 

‘“‘The Production of Electrical 
Energy for Office Buildings, with 
Particular Reference to the Plant of 
the Chicago Board of Trade,” by 
Bion J. Arnold, of Chicago. 





THE DISCUSSION. 

At the general meeting, which was 
called-to order by President Duncan 
at 10.30 a.., the teller’s report was 
read by Mr. Wolcott, giving the 
results of .the letter ballot for the 
election of officers for ‘the ensuing 
year. 

Dr. E. L. Nichols then presented a 
preliminary report of one of the 
sub-committees on ‘‘ Standards of 
Light,” of which he is chairman. 
This report was exceedingly timely, 
for the reason that both the National 
Electric Light Association and the 
Association of Edison Illuminating 
Companies have recently invited the 
Institute to fix upon some standard 
that can be utilized in commercial 
practice. The conclusion of the 
elaborate report of Dr. Nichols was 
that the ‘ British candle” was the 
least satisfactory of any standard 
investigated, and that none of the 
other standards used were satisfactory. 
The committee will, however, pursue 
another line of experiment from which 
satisfactory results are anticipated. 

In moving a vote of thanks to the 
committee for the work performed, 
Mr. J. W. Howell dwelt upon its 
importance, and offered his hearty 
co-operation in any researches to be 
made in the future. 

An opportunity was then offered 
for a discussion of Mr. D. McFarlan 
Moore’s paper on ‘‘ Vacuum Tube 
Lighting,” which was read before 
the Institute, April 22. Owing to 
occupation of the entire evening 
session at that time, in the reading 
of the paper and the exhibition of 
the light, there was no opportunity 
either to interrogate the inventor 
or criticise his work. The discussion 
on Wednesday was opened by Mr. 
Charles P. Steinmetz, who called 
attention to the amount of energy 
(about seven and one-half horse- 
power) used in the illumination of 
the hall, giving as he believed in- 
ferior results. 

Mr. Car] Hering believed the author 
to be oorrect in his assertion that 
what was wanted was not ‘‘candle- 
power,” but actual illumination. He 
called attention to the superiority of 


the arc over the incandescent lamp 
for the economical production of 
light, but that on account of intensity 
of the luminous are the incandescent 
lamp was found superior for ordinary 
interior usage. 

Prof. W. A. Anthony dissented 
from this view, and also commented 
upon the actual illuminating capacity 
ef the vacuum tubes as he had seen 
them on the occasion referred to. 
He had found it more difficult to 
read than would have been the case 
with a number of incandescent lamps 
representing the same amount of 
energy. 

In one case where a single tube 
was used on the platform with a 
reflector behind it, and apparently 
under the best possible conditions, 
he could not see to read as well as he 
could by the single incandescent lamp 
on the reading desk at practically 
the same distance from him, at a 
time when all other lights in the 
room were turned off. He was also 
of the opinion, in spite of Mr. Moore’s 
statement to the contrary, that the 
seven and one-half horse-power mo- 
tor was overloaded in supplying cur- 
rent to the 27 tubes. 

Dr. S. S. Wheeler also thought that 
this was the case. As it appeared to 
him the belt was slipping. 

Mr. Joseph Wetzler placed upon 
the blackboard a series of figures, 
showing that, in tests made by him, it 
appeared that about 40 watts were 
used in energizing each of the tubes, 
which were about seven feet in length. 

Professor Anthony expressed his 
doubt as to the reliability of any 
tests made in which the instruments 
were in the vibrator circuit. He 
believed the proper way to make the 
tests was to measure the current sup- 
plying the motor. The efficiencies of 
the dynamo and motor being known, 
there should be no difficulty in arriv- 
ing at the actual expenditure of 
current. 

Mr. Ries said it was interesting to 
note that Mr. Moore’s original use of 
the vibrating points was for another 
purpose, and that in the course of his 
experiments he had reached an en- 
tirely different result from that which 
he originally had in view. 

Mr. Moore, in reply to the com- 
ments made, stated that the exhibi- 
tion of his tubes referred to in the 
discussion was not satisfactory to 
him, as, owing to a misunderstanding 
on the part of his assistant, the full 
power of the dynamo was not avail- 
able. His apparatus, he said, was 
then in operation on the floor of the 
Exposition, where measuring instru- 
ments were available and visiting 
members would be given every oppor- 
tunity to investigate. 

A paper was then read by Charles 
K. Huguet, of Pittsburgh, entitled, 
‘An Analysis of Transformer 
Curves,” which was discussed by 
Messrs. C. P. Steinmetz, C. T. Ritten- 
house, Dr. E. L. Nichols, Charles F. 
Scott and C. A. Adams, Jr. 

At the afternoon session the first 
paper read was by George F. Sever, 
on the ‘‘ Effect of Temperature on 
Insulating Materials,” the substances 
tested being oiled cloth, oiled and 
japanned paper, etc., used in the 
construction of dynamos. 

The results arrived at were criticised 
by Mr. Steinmetz as merely showing 
the insulating properties of the mate- 
rials tested without regard to their 
practical adaptation to dynamo con- 
struction where it was necessary that 
they should be impervious to the 
disruptive action of high-tension cur- 
rents. He gave, as an example, the 
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extensive use of mica, which, while 
of comparatively low resistance, was 
not readily penetrated under ordinary 
conditions. 

Mr. Charles F. Scott stated that 
similar experiments were carried on 
in Pittsburgh by Mr. Skinner, in 
which, however, the materials tested 
were placed between iron plates, 
Different results from those given 
in the paper were arrived at, and he 
thought that too much stress should 
not be placed upon the conclusions 
reached by the authors. 

Prof. F. B. Crocker believed that 
the differences were due to the fact 
that in the manner of making the 
tests described by Mr. Scott, the 
moisture contained in the materia] 
was so confined by the plates that 
it was retarded in its efforts to escape. 

Mr. N. W. Perry thought that 
there was a generally erroneous im- 
pression in regard to the ready expul- 
sion of moisture by heat from all 
materials. Workers in chemistry 
were well aware that in the case of 
certain substances much difficulty 
was experienced. 

Dr. E. L. Nichols, representing the 
author, Mr. F. J. A. McKittrick, of 
Ithaca, exhibited a new form of gal- 
vanometer used in ‘‘An Experi- 
mental Study of the Electro-motive 
Forces Induced on Breaking a Cir- 
cuit.” Many negatives were shown, 
giving the actual records made by 
the instrument. 

Mr. B. J. Arnold’s paper on the 
‘* Reconstruction of the Chicago Board 
of Trade Plant,” was discussed by 
Townsend Wolcott, Douglas Burnett, 
J. W. Lieb, Jr., E. E. Ries and 
others. Mr. Arnold explained that 
delay in completing the plant had 
prevented him from bringing for- 
ward the actual tests which he had 
hoped to present. The savings ef- 
fected in its operation were not to be 
looked for, however, in any radical 
departure from well known practice, 
but rather in the careful study of 
various details, resulting in combined 
economy in labor, fuel, ete. 

A vote of thanks was extended to 
the National Electrical Exposition 
Company for courtesies extended in 
providing an excellent hall for the 
use of the Institute. 

Mr. Chas. P. Steinmetz, one of the 
newly elected vice-presidents, ably 
presided during the latter part of the 
closing session in the absence of 
President Duncan. 





Professor Anthony subsequently 
announced that he aud Dr. E. L. 
Nichols and Mr. N. W. Perry tested 
the power used and _ confirmed, 
practically, the result announced by 
Mr. Wetzler. Testing instruments 
were loaned by the Weston Electrical 
Instrament Company from their 
exhibit. 


ELECTRIC LIGHT FLASHES. 


The Pawtacket, R. I., Common 
Council has voted to spend $100,000 
fora municipal electric lighting plant. 

The Chelsea Gas and Electric Light 
Company has applied to the Massa- 
chusetts Gas and Electric Light Com- 
missioners for permission to increase 
its bonds from $100,000 to $150,000. 

The union of the Edison Light 
and Power Company, of San Fran- 
cisco, and the San Francisco Gas 
Light Company has been, to all in- 
tents and purposes, consummated. 

The Edison Electric Illuminating 
Company of Brooklyn, N. Y., reports, 
for the quarter ended March 31, gross 
earning of $216,017, an increase of 
$81,453; net earnings of $90,004, 
increase $32,242; and surplus of $78,- 
129, increase $26,617. 
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The Burke Electrical Supply 
Company, of 213 South Thirteenth 
street, Omaha, Neb., is a new elec- 
trical contracting house in that city 
and will be glad to receive catalogues 
and quotations on electrical supplies. 


Warren Webster & Company, 
Camden, N. J., have issued a valuable 
booklet giving full particulars of the 
Webster vacuum system of steam 
heating, which is manufactured and 
installed under patents owned by 
them. 


The [latthews-Northrup Com- 
pany, Buffalo, N. Y., are publishing 
a Postal Dictionary, which is a neat 
and complete handbook of postal 
laws, rates and regulations. It is a 
very convenient and necessary pub- 
lication, and its price, 15 cents, will 
make it very popular. 


The Electric Appliance Com- 
pany, Chicago, have succeeded in 
producing with a few slight changes 
from the regular Upton arc lampa 
lamp that will burn 30 hours with a 
single pair of carbons. This lamp 
is meeting with much favor, and will, 
it is expected, largely displace the 
regular 10, 12 and 15-hour lamps. 
In addition to its convenience, the 
question of its great economy is a 
point which can not be overlooked. 


The Standard Air-Brake Com- 
pany, of New York, has just issued 
a particularly attractive catalogue. 
The question of brakes is intelligently 
and interestingly treated, and a num- 
ber of handsome illustrations are 
presented. Every one interested in 
the question of brakes for street cars 
should have a copy of this valuable 
and interesting publication. The 
address of the company publishing it 
is 100 Broadway, New York. 


The Gordon-Burnham Battery 
Company have received orders during 
the last week for a large shipment of 
their No. 1 glass cells for the Mich- 
igan Central Railroad, which, we 
understand, is to use them for track- 
signal work. Another large order 
came from their Chicago agents for a 
railroad running out of that city. 
Their New England agent called for a 
heavy shipment and asa result their 
factory is now pushed to its extent 
shipping goods. 


Some of the most recent batteries 
equipped by the Clonbrock Company 
are the Edison Electric luminating 
Company, Brooklyn, 2,800 horse- 
power; Mt. Morris Electric Light 
Company, 1,750 horse-power; New- 
ark Electric Light and Power Com- 
pany, Newark, N. J., 4,700 horse- 
power; Jersey City Electric Light 
Company, Jersey City, N. J., 1,200 
horse-power ; Essex County Electric 
Company, Orange, N. J., 500 horse- 
power; Bronx Gas and Electric Com- 
pany, Westchester, N. Y., 500 horse- 


power; Manufacturers’ Electric Com- 
pany, Philadelphia, 600 horse-power; 
Safety Electric Light Company, New 
York, 1,200 horse-power; Manhattan 
Electric Light Company, New York, 
1,200 horse-power ; Municipal Electric 
Light Company, Brooklyn, N. Y., 
1,800 horse-power. 


The New York Belting and 
Packing Company, Limited, have 
removed from 15 Park row to 25 
Park place and 22 Murray street, 
New York city. The new store is 
located in the center of the business 
district, only two blocks away from 
the old building. Extending entirely 
through from Park place to Murray 
street, the building is spacious, well 
lighted and systematically arranged. 
The entrance is on Park place, the 
Murray street side being reserved 
entirely for shipping purposes. The 
tire department is a prominent 
feature in the new store and neces- 
sarily so, for, when it is remembered 
that almost every able-bodied man, 
woman and child in the country 
either rides a bicycle or aims to do 
so, it is easy to understand that the 
demand for ‘‘ League ” tires is urgent. 
But while the tire department is a 
special feature, ample space is re- 
served to exhibit a full and varied 
stock of belting, hose, packing, tub- 
ing, jar rings and a hundred other 
items of almost equal importance. 
The reputation of the company for 
high-grade goods is too well estab- 
lished to need comment, but it is 
perhaps not so well known that they 
have been making the same goods 
for 50 years, day in and day out, 
without intermission. The company 
invite their friends to cali and inspect 
the new building. 





WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 


New York Office, 29 Broadway. 
















THE USE OF A 
Common Sense 


OIL 
FILTER 


means a wonderful 
saving. It thoroughly 
cleans oil. It has a 
long-established repu- 
tation and the testi- 
mony of thousands of 
users. 








Price Low. 
Write for Cir- = 
cular. N f 


F. H. ALLING, 


NEV EAVEN, 
MANUFACTURER. 
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ALONGSIDE THE MOUNTAIN STREAMS 
OF NORTH CAROLINA. 


Where can a more enjoyable trip be made than to 
the mountains of Western North Carolina, reached 
by the Southern Railway, Piedmont Air Line, in a 
few hours’ ride of the Metropolis? The charming 
resorts of Asheville and others located in these 
g'orious mountains are making their annual prepa- 
ration for taking care of the large Summer travel 
that seek a cool and pleasant trip during the hot 
days of Summer. An attractive book, giving de- 
scription of Hotel and Boarding House rates, is now 
soles Ceartouted by the Passenger Department of 
the Southern Railway System upon application to 
271 Broadwey, New York. 


STEAM ENGINEERING 


(Stationary, Locomotive or Marine); Mechan- 

les; Mechanical Drawing; Electricity; Archi- 

tecture; Architectural Drawing and Design- 

ing; Civil, Railroad, Bridge, Municipal and 

Hydraulic Engineering; Vlumbing; Minings 
ML Prospecting; English Branches, 


The Steam Engineering course is @ 


— ~ 
fy engineers t .$eie3 = 
intended to qualify engineers to se Sime 


eure Licenses. i 
Send for Free cireular and Book of Al Pi 
Testimonials, stating the subject you ° ‘ | 





wish to study, to 
The International = ) 


LOW RATES TO PITTSBURG 
VIA B. & 0. 


B 1008, 





The Saengerbund of North America will 
meet in Pittsburg, June 8th to 12th. 

In pursuance of its usual liberal policy,the 
B. & O. R. R. will sell round-trip tickets to 
Pittsburg from all stations on its line, for 
all trains, June 6th to 8th, valid for return [-"".- Es 
trip until June 13th, at one single fare for . 
the round trip. Automatic Magnetic Circuit Breakers 

Tickets will also be on sale at offices of O-S Flush Switches. 


all connecting lines. 
‘ The Cutter Electrical & Mfg. Co., 


For full information address nearest 
1112 Sansom St., Philadelphia. 








B. & O. agent. 





REDUCED RATES TO ST. LOUIS. 
The Republican National Convention will 
meet in St. Louis, June 16. For this occa- ELECTRIC CONDENSERS. 


sion the B. & O. R. R. Co. will sell Excursion WM. MARSHALL, 
Tickets from all stations on its line East of 
° r r M 2 ture 
the Obio River for all trains June 12 to 15, eee 
inclusive, valid for return passage until 
June 21, at one fare for the round trip. STANDARDS A SPECIALTY. 
The Baltimore & Ohio is a direct line to 
St. Louis, running two solid vestibuled fast | 709 LEXINGTON AVENUE, 
express trains with through Pullman Sleep- 
ing Cars attached every day in the year. 
For rates and other information, apply to 
nearest B. & O. Ticket Agent. 
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McINTIRE’S PATENT 


CONNECTORS AND TERMINALS. 


 : Gace and Voltmeters Special Connectors for Harp-Drawn CoPpPER 





for Alternating and Direct ing, All Sizes. : 
Current Circuits in Labor- Fused Wire, Fused Links and Strips. 


ay a. The C, MCINTIRE CO, 13 & 15 Franklin Street, 
WHITNEY ELECTRICAL INSTRUMENT CO., NEWARK, N. J. 


(NDIA and AMBER mica, — |THE BRADY MAST-ARMS. 








’ UNCUT AND CUT TO SIZE. 


TAMPED 

OLID 

HEET 

ECMENTS and WASHERS. 


Mica in any form wanted. 
Write for samples and quotations. 


A. O. SCHOONMAKER, 
158 William Street, New York. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fure 
nished on application. 


WESTON Electrical Instrument Co., 


1147120 William St., Newark, N. J., U. S. A. 
Weston Standard Portable Direct-Reading Yoltmeters, Millivoltmeters, 
Voltammeters, Ammeters, 


== Milliammeters, 
WeZ) Ground Detectors and Circuit Testers, 
Ohmmeters, Portable Galvanometers. 


Our Portable Instruments are recognized 
as The Standard the world over. The 
Semi-Portable Laboratory Standards 
are still better. 

Our Station Voltmeters and Amme- 
ters are unsurpassed in point of extreme 
accuracy and lowest consumption of energy. 


Mention the ExecrricaL Review when writing 
for catalogues. 











Weston Standard Portable Direct- 
Reading Mil-Ammeter. 





AGENCIES: 


ELECTRIC APPLIANCE CO., 
CHICAGO, ILL. 


PETTINGELL-ANDREWS CoO., 
BOSTON, MASS, 


ELECTRICAL ENGINEERING CO. 
MINNEAPOLIS, MINN. 


ST. LOUIS ELECT’L SUPPLY CoO.- 
ST. LOUIS, Mv. 
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» e/ 
BRADFORD BELTING CO., 


HOUS! CINCINNATI, OQ» 
PHILLIPS INSULATED WIRE CoO., 


NEW YORK OFFICE: FACTORY: 
41 Cortlandt Street. PAWTUCEET, R. 
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ISSUED MAY 1]2, 1896. 


560,043 Door handle with electric alarm; 
A. J. Moulart, Paris, France—A_ binding 
post on the door casing and a contact piece 
lying in the bolt slot and designed to contact 








No. 550,097.—TROLLEY AND TROLLEY 
WIRE. 


therewith when the bolt is retracted, a 
second uninsulated binding post and wiring | 
connecting the posts with an electric supply 
and a bell interposed in the circuit. 

560,076 Electric programme clock; A. | 
A. Bastos, Brazil. 

560,087 Meter for alternating electric 
currents; T. Duncan, Fort Wayne, Ind.— 
In an alternating-current meter, and in com- 


in line with the roadway, 


bination a coil or coils traversed by the cur- 
rent to be measured, a revolving secondary 
cutting the fields of force generated by such 
coil or coils in its revolutions, a magnetic 
path diverter, a retarding device and a reg- 
istering train. 

560,096 Electric call bell; 
Wadsworth, Ohio. 

560,097 Trolley wire and trolley therefor; 
H. R. Keithley, Buffalo, N. Y.—A trolley 
wire having two ribs and two grooves, 
hangers engaging one of said grooves and 
both ribs, and a trolley wheel engaging both 
ribs and the other groove. 

560,098 Trolley wire and trolley therefor; 
H. R. Keithley, Buffalo, N. Y. 

560,102 Automatic railway signal system; 
J. W. Lattig, Bethlehem, Pa. 

560,128 Fuse cut-out; W. E. Harrington, 
Philadelphia, Pa. 


F. C. Jordan, 


560,168 Electric lamp socket; H. W. 
Leonard, New York, N. Y. 
ISSUED MAY, 19, 1896. 
560,193 Block and signal system; A. L. 


Creelman, Chicago, Ill. 

560,195 Sales indicator and alarm; C. F. 
Davis, Missoula, Mont. — Consists of an 
indicator, means for ac'uating said indicator 
with an audible alarm, and connections for 


| sounding said alarm upon the actuation of 


said indicator a fixed number of times. 

560,212 Circuit for latent signal trans- 
mitters; P. B. Herzog, New York, N. 

560,216 Electro-magnetic dash pot ; x 
D. Ihlder, Yonkers, N. Y.—Consists of a 
motor and resistance device in the armature 
circuit thereof, a lever arm controlling said 
resistance device and an armature connected 
to said lever arm and controlling its move 
ments in one direction, said armature moving 
in a magnetic field controlled by the resist- 
ance device. 

560,217 Electric automatic stop for ele- 
vators; J. D. Iblder, Yonkers, N. ¥.—Con- 
sists of an electric motor and a short circuit 


| therefor, a switch controlling said circuit 


and an automatic stop device controlling 
said switch, 


560,255 Hanger for electric arc lamps; 
T. H. Brady, New Britain, Ct. 
560,262 Head block for arc lamps; E. 


N. Edeburn, Cleveland, Ohio. 

560,265 Electric A a ay system; J.C. 
Henry, Westfield, J.—In ‘an electrical 
railwa Ly system w 4 the car takes current 
from a pair of insulated conductors located 
one of said con- 
ductors being connected to and having its 
current carrying capacity supplemented by 


the track rails with which the traveling con- 
tact is not in direct traveling connection. 

560,269 Electric railway; N. Leidgen, 
Milwaukee, Wis.—A trolley wire support- 
ing device, comprising a hanger having 
curved sides for receiving the ends of the 
wire sections. said sides termination in 
upwardly-inclined cam surfaces and weighed 
eccentrics pivoted to said hanger for clamp- 
ing the ends of the wires against said curved 
sides. 

560,271 Registering dynamometer ; 
W. Lewin, Fall River, Mass. 

560,272 Connection for storage batteries; 
R. McA. Lloyd, New York, N. Y.—A 
secondary battery element having a pro- 
jection and with a contact containing mer- 
cury, a copper connector secured to the 
projection and engaging the mercury and 
provided with a band cf enamel between 
the projection and mercury contact. 


G. 


560,275 Switchboard; D. M. Munro, 
Gaithersburg, Md. 
560,284 560,370 Electric igniter for gas 


lighting; W. F. Rudolph, Philadelphia, Pa. 

560,291 Electrical furnace; E. G. Ache- 
son, Monongahela City, Pa. 

560,313 Polar relay; T. B. Dixon, 
derson, Ky. 

560,315 Electrically 
plugger; J. W. Gilbert, 
| —Consists of the supporting frame formed 
| of two paralle] tubes serving, respectively, 
to receive the plugger handle and as a 
housing for the spring of the armature 


Hen- 


actuated dental 


said tubes are connected. 

560,328 Dynamo-electric machine ; 
Schorch, Darmstadt, Germany. 

560,340 Shunt circuit water rheostat; J. 
Buchel, New Orleans, La.—A water rleo- 
stat, having main circuit terminal plates and 
the movable shunt circuit terminal plates. 

560,358 Electrical annunciator; G. J. 
King, Oakland, Cal. 

560,360 Electrical apparatus and system; 
M. B. Leonard, Richmond, Va. 

560,875 Power gearing for electric cars; 
E. A. Sperry, Cleveland, Ohio—A motor, 
running gear, power driving conn2ction 


ing coupling forming part of said connec- 
tion, and a casing inclosing said yielding 
coupling, said casing being integral with 
the journal bearing of the power driving 
connection 

560,379 Electric measuring instrument; 
E. Thomson, Swampscott, Mass. 

560.387 Electric arc lamp; E. J. Bagnall, 





Philadelphia, Pa. | 


hammer, and the end pieces with which 


R. | 


PATENTS, 


from the motor to the running gear, a yield- | § 


Cleveland, Ohio—Corsists of separating and 


feeding magnet of an alternating-current 


arc lamp and of the carbons, of an armature 
lever connected directly with the armature 
of said magnet and with the carbons, a 
retarder and a spring forming the s le con- 
nection between said armature lever and the 
retarder. 

560,403 Telephone receiver; 8 D. Field, 
Stockbridge, Mass.—A telephone haying a 
diaphragm, a permanent magret, a pole 
piece of soft iron, two equal, reverstly act 
ing belices, serially connected in a circuit, 
one of. said helices being nearer the polar 
e — of the core than the other. 


DYER & ~ DRISCOLL, 
Patent Solicitors, 36 Wall Street, N.Y. 


lew. doe aff my poet “woheang 


fwork, Cot For Hua amd forssan Counlrrea, 
Gimouhs or Wee “peat i a none 


WASHINGTON PATENT 
AGENCY. LARGEST IN THE 


WORLD. 
908-914 C Street, N. W., 
WASHINCTON, D. C. 


ELECTRICAL 
EXPERTS. 





Free opinion of merit. 





TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


CAN YOU OBTAIN A PATENT? 


Send me a model or drawin 
tion, and a description, and I wil 
and advise you promptly. My fees are moderate 
in all Patent matters, and 1 can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 
‘al notice in the ee ee of thecountry, 
fore the public without 





of your inven 
examine same 


thus bringing same widely 
cost to inventor. 


Rererences : “ Electrical Review,"’ New York ; 
Paul Cromlein, Teller Lincoln National Bank: 
Washington, D. C.; Judge Geo. D. Parker, Berkley, 
.: Second National Bank, Washington, D. C.; 
E. K. Leech, U. S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and ‘Secretary Water Works, 
Olympia, Oregon. 


EDW. S. DUVALL, JR., 


Solicitor of Patents. 


Loan and Trust Bidg., 
WASH.NGTOR, D.C. 








MUCH IN LITTLE — 
GORDON 





BY ALL ODDS TNE BEST IN TNE WORLD. 


It excels in: 


non-freezing; free from gases and odors; creeping salts; no acids. 
prominent railroads, telephones, telegraph, fire alarm and police departments, gas 
engine andzgsteamship companies. 
Electro-motive force, | volt; 
Saving over all others, 20 to 50°/, cost of operation. 


hours. 


oni 
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PR 


IMARY 


BATTERY. 








Length of life; efficiency; economy; adaptability; energy; and is 


Small cells, 125-ampere hours; 
internal resistance, 


circuit work. Fully guaranteed. Send for circular and price lists. 


The Gordon-Burnham Battery Gompany, 


No. 4,437 CORTLAND. 


«MANUFACTURED BY... 


TELEPHONE, 





160 ohm; amperage, 8 to 15. 
For both open and closed- 


82 WEST BROADWAY, 


NEW YORK CITY. 


Used by most 


large, 300-ampere 
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SPECIAL EXPOSITION NOTES. 

The following well known electrical 
people have been visitors in New York 
to witness the Exposition and be pres- 
ent at the Electric Light Convention: 
Foree Bain, the consulting engineer, 
Chicago; Bailey Whipple,representing 
the Buckeye Electric Company, Cleve- 
land; William C. Ballda, general man- 
ager Utica Electrical Manufacturing 
and Supply Company, Utica; Elmer 
W. Gillmer, secretary and treasurer 
Warren Electric and Specialty Com- 
pany, Warren, Ohio; William S. Jones, 
secretary Quaker City Electric Com- 
pany, Philadelphia; John 8. Bradley, 
secretary and treasurer New Haven 
Car Register Company, New Haven. 





The product of the Joseph Dixon 
Crucible Company forms an inter- 
esting exhibit. This company has 
special forms of graphite for use in 
almost every field of electricity. 
Mr. George E. Long, the secretary of 
the company, was an interested visitor 
on the opening night. 





The Schoonmaker exhibit was pro- 
nounced by experts the most perfect 
illustration of the adaptation of mica 
for electrical insulating shown at the 
Exposition. The booth contained 
mica in large sheets in the uncut 
form, mica rings, segments and wash- 
ers. Mr. A. O. Schoonmaker has 
been a frequent caller. 





Mr. Charles Y. Flanders, of Morris, 
Tasker & Company, of Philadelphia, 
spent an evening meeting friends at 
the Exposition. 





The extensive exhibit of the Elec- 
tric Storage Battery Company at the 
Exposition has been added to by the 
installation of apparatus showing the 
formation of storage battery plates by 
the Plante process. In a glass jar 
filled with electrolyte, two lead plates 
were immersed, the terminals being 
connected to a battery of chloride 
accumulators. Through a large mag- 
nifying glass, placed in front of the 
jar, the action of the current on the 
lead was plainly discernible. It proved 
an interesting feature to the crowd 
which watched it during the evening. 
The electric launch in the company’s 
exhibit had a captain one evening in 
the person of a very small colored boy 
dressed in a ‘*‘ middy’s” uniform of 
white duck and with the words 
‘‘Chloride Accumulator” on _ the 
front of his sailor hat. The chloride 
accumulators furnished the current 
to operate the telegraph instruments 
that started the messages around the 
world, and also for firing the guns 
that announced the departure and 
arrival of messages. 





The Standard Underground Cable 
Company have a cosy space on the 
south side of the main hall. The 
company is well represented by Man- 
ager G. L. Wiley, A. B. Saurman 
and Edward Sullivan, of New York. 
Mr. J. W. Marsh, the vice-president 
and general manager of the company, 
has also been in attendance. “A 
Reminder of Ohms Law” is the title 
of one of the novel souvenirs given 
out by this company. It impresses 





on the mind of every one who sees it 
the most essential primary law of the 
science. It can be secured at the 
company’s exhibit, or by writing or 
calling at the nearest office of the 
company. It must be seen to be 
appreciated. 





The impressive exhibit of the 
Sprague Electric Elevator Company 
is located on the main floor. It is 
safe to say that every architect and 
builder who has visited the Exposi- 
tion has found this display the chief 
point of interest. Lieutenant Frank 
J. Sprague is present in person a 
great deal of the time. 





General Manager Jacques, of the 
Murray Hill Hotel, where the electri- 
cal people are all glad to have their 
headquarters during the Exposition, 
is one of the regular attendants and 
has been of great assistance in supply- 
ing the various luncheons, suppers, 
etc., that have been required from 
time to time. 

sienna 
American Street Railway Associa- 
tion. 


The next convention of this associ- 
ation will be held at St. Louis, begin- 
ning ‘Tuesday, October 20, and con- 
tinuing four days. The building in 
which the convention will meet is the 
one erected by the Republican Na- 
tional Convention, and is 260x180 
feet. About 80 feet of the length of 
the building will be partitioned off 
for the sessions of the convention, 
leaving 180 feet square for exhibits; 
and all entrance to and egress from 
the convention hall will be through 
the exhibition hall. There will be 
no choice of space, every place on 
the floor being equally desirable. 
Exhibits of like character will be 
grouped together, and space will be 
assigned in the order of application. 
Wirescarrying current will be brought 
into the building from astreet railway 
circuit, the voltage being 550, so that 
all mechanical devices may be oper- 
ated. ‘The income from the sale of 
space will go to the American Street 
Railway Association. The Executive 
Committee of the association has fixed 
the price at 10 cents per square foot, 
and ruled that no space of less than 
100 square feet will be assigned, but 
applicants may have as many mul- 
tiples of this quantity as they may 
wish, all in one body. Payment for 
space should be made to Mr. T. C. 
Penington, secretary aud treasurer of 
the American Street Railway Associ- 
ation, 2020 State street, Chicago, III., 
on or before October 1, 1896. Appli- 
cation for space should be made to 
Mr. George W. Baumhoff, chairman 
Committee on Exhibits, Park and 
Vandeventer avenues, St. Louis, Mo. 
It is believed, from information al- 
ready received, that this will be the 
most extensive exhibit of street rail- 
way supplies ever assembled at one 
time and place. Space must be ap- 
plied for by August 15. Assignments 
will be made as promptly as possible 
after that date and exhibitors notified 
of their location. 

It is earnestly requested that all 
exhibits shall be in place and all work 
finished by Monday evening, October 





19, which is the evening prior to the 
opening of the convention. Possess- 
ion of the hall can be had on Friday, 
October 16, thus giving ample time 
for preparation. Watchmen will be 
in charge of the premises, so that ex- 
hibits will be safe. 


Heat-Alarms on United 

States Warships. 

The Electric Heat-Alarm Com- 
pany, 145 High street, Boston, since 
February 1, 1895, has equipped the 
following United States warships 
with its marine type of electric heat- 
alarm: ‘* Marblehead,” ‘‘ Massachu- 
setts,” ‘‘Indiana,” ‘‘New York,” 
** Maine,” ‘‘ Oregon,” and “ Brook- 
lyn.” The order to equip the 
** Towa” has just been received from 
the Navy Department. 

Mr. F. S. Palmer, treasurer and 
general manager of the company, 
states that there has never been a 
false alarm reported at the Navy 
Department from thermostats in- 
stalled by his company on the ships 
named. 

A New York daily paper the other 
day printed a story about a fire that 
started in the coal bunker adjoining 
a powder magazine on the “‘ Indiana” 
while she was docked at the Brooklyn 
Navy Yard. The prompt warning 
given by the thermostat enable the 
officers and crew to transfer the 
powder and extinguish the fire before 
any serious damage was done. 

eo 
LITERARY. 

‘‘Electric Wiring Specifications 
for Incandescent Lighting,” by 
George H. Kimber. Cloth, 59 
pp.; tables and diagrams. Price, 
$1.25. Sent postage free on re- 
ceipt of price by ELEcTRICAL 
Review Publishing Company, 
Times Building, New York. 

Mr. Kimber has succeeded in pro- 
ducing an eminently practical book 
which contains the essence of just 
what engineers, architects and con- 
tractors should have for handy refer- 
ence on the subject indicated in the 
title. It is designed as a labor-saver 
for any one who has to do with wiring 
specifications. The matter is handily 
arranged and classified to cover a 
large number of cases. 





Electric 








The Leading Electrical Journal. 


Electrical 
Doings. 


AN ILLUSTRATED MONTHLY JOURNAL 








The BEST and CHEAPEST 
electrical paper in the world. 


ALIVE, AGGRESSIVE and PRACTICAL. 


50 cents a year. 





Sample copy, 5 cents. ‘ 





ELECTRICAL DOINGS PUB. C0., 


Electrical Engineer  Stillwell’s 
Statement about Niagara Falls 


Power Transmission. 
To THe Eprror or ELecrricaL Review : 


The power used to operate the small Tesla motor 
at the Electrical Exposition comes from N . 
During the evening it is transmitted over a circuit 
consisting of three conductors. Two of these are 
wires ordinarily used for telegraphic pu by 
the Western Union Telegraph Company. e third 
is the earth. In technical language, it is a case of 
tri-phase alternating current transmission. For a 
time direct or continuous current was used. 

When the alternating current is in use the po- 
tential as measured across any two conductors at 
the Niagara end of the line 1s approximately 500 
volts. The currents are delivered to the Exposition 
building at a potential approximating 250 volts 

The gentlemen in charge of this undertaking have 


accomplished isely what they undertook to 
accomplish and the transmission is an unqualified 
success. (Signed) L. B. Stituwe... 





The above, from one of the ablest 
of our electrical engineers, and a 
gentleman whose word in the ELEc- 
TRICAL REVIEW offive, and every- 
where he is known, is accepted as 
the exact truth, is a complete refuta- 
tion of the statements in the Electric 
Railway Gazette, to the effect that 
no electric power is thus trans- 
mitted. 

— ve = 

The Metropolitan Traction Com- 
pany has contracted with the J. G. 
Brill Company, of Philadelphia, for 
30 open cars, to be placed on its 
Broadway and Lexington avenue 
lines. These will be the first open 
cars ever seen on Broadway, and they 
will be welcome. 


REDUCED RATES TO PITTSBURG. 


The Prohibition National Convention will 
meet in Pittsburg, May 27th to 29th. 

For this occasion the B. & O. R. R. Co. will 
sell Excursion Tickets from all points on its 
lines for all trains of May 24th to 26th, in- 
clusive, valid for return passage until May 
30th, at one single fare for the round trip. 

Tickets willalso be sold at coupon stations 
of all connecting lines. 

The B. & O. maintains a double service of 
fast express trains, with through Pullman 
Cars attached, between Philadelphia, Balti- 
more, Washington and Pittsburg. Be sure 
your ticket reads via “Picturesque B. & 0.” 




















15 Cortlandt St., NEW YORK. 


BI-METALLIC WIRE. 


COPPER and STEEL. 
(Joun A. Rogsiine’s Sons Co., Makers.) 


Bi-Metallic Electric Transmission Company, 
1204 HAVEMEYER BUILDINC 
26 Cortlandt Street, New York. 

Send for Descriptive Pamphlet. 





“SUNLVWUYV GSLOAId 


° Send for Catalogue. 
BWITL.S, PUSH BUTTONS, Eto. 
HUEBEL & MANCER, 


286-290 Graham St.. BROOKLYN, N. ¥. 





SOLAR CARBON & MANUFACTURING CO., 





MANUFACTURERS OF 





Electric Light Carbons—Soft-Cored and Sotid Carbon 


Brushes. 


Battery Carbons and Carbon 


Specialties. 


ADDRESS 95 FIFTH AVENUE, 


PITTSBURGH, PA. 
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THE NATIONAL FEED-WATER HEATER, 


Pre-Eminent in Effectiveness and Durability. 
Over 300 Electric Stations Supplied. 
Over 700,000 Norse-Power Sold in Ten Years. 


SOME OF THE ELECTRICAL PLANTS SUPPLIED IN 1808: 








1, pa horse- power, Atlantic Coast E. R. R. Co., Asbury Park, N. J. = horse- “power, West End Street Railway Co., Boston, Mass. 
Torrington Electric — fe ‘o., Torrington, Conn. Hartford Street Railway Co., "Hartford, Conn. 
100 = Little Falls Electric Co., 300 ” Ardsley Park Casino Co., Dobb's Ferry,  & A 
r 300 = San Francisco, Cal. 600 Chicopee Electric Co,, Chicopee Falls, Mass. 
a 600 Boston Electric Light Co. 300 Electric Light Plant, Rio Janeiro, Brazil. 
a 200 ’ Cottage City Light Co., Martha’s V ineyard, Mass, 300 Electric Light Plant, Buluwayo, South Africa. 
400 = Corning Street R. R. Co., Corning, N. Y. 200 Elizabethtown Street and Power Co., Elizabethtown, N. .' 
A 300 ie Boston Electric Light Co. 300 Baltimore 
a 600 vie New London Street Railway Co., New London, Conn. 600 Bristol 2 7 Plainville ag ~we Co., Bristol, Conn. 
“a 300 “a New London Street Railway Co., ~~ London, Conn. 200 South Middlesex R. R. Co., 8. Framingham, Mass. 
¥; 80 Geneva Traction Co., Seneca Fails, N 400 Holyoke Street Railway Co. 
200 Moundsville Electrical Co., Moundsville, W. Va. 400 Holyoke Street Railway Co. 
a 300 se Wanamie, Penna. 400 Holyoke Street Railway Co. 
2 * Lehigh Traction Co., Hazelton, Penna. 1,500 Holyoke Street Railway Co. 
ft. * 100 = Deposit Electric Co., Deposit, N. Y. 250 Coney Island and Brooklyn R. R. @. -»  vettipe, N. Y. 
200 - Hotel Royal Poinciana, Palm Beach Fla. 100 Southern Railway Co., Richmond, V 
400 = Hotel Royal Poinciana, Palm Beach Fla. 500 | ae we Railway Co., New York. 
500 nig Flatbush Gas Co., Bri oklyn N. Y. 150 Parkersburg Electric + at Co., Parkersbur;,, Penna. 
1,600 s Edison Illuminating Co., Altoona, Penna. 300 = Wakefield & Stoneham Co., ee Mass. 
200 = U. 8S. Custom House Electric Plant, New York. 500 - Essex Street Railway Co., Essex, M ass. 
m = Geneva Traction Co., Waterloo, N. Y. 250 - Essex Street Railway Co.. Essex, Mass. 
West End Street Railway Co., Boston, Mass. 150 o Crescent Electric Machine Co. 








THE NATIONAL PIPE BENDING C0, “" “’siww aves. 
S| NEw HAWVEN, CONN. 





Westinghouse Electric «© Manufacturing Go, 


PITTSBURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS For ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 











NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Building. CHARLOTTE, N. C., sae College Street. 
BOSTON, Exchange Building. BUFFALO, Erie County Bank Building. SYRACU SE, N. Bastable Building. 
CHICAGO, New York Life Building. PHILADELPHIA, Girard Building SAN PRA NCISC ‘0, Mills Building. 
TACOMA, WASH., 102 South 10th Street. ST. LOUIS, American Central Building. WwW ASHINGTON, D. C., 1833 F Street, 
For Canada, address Ahearn & Soper, Ottawa, Canada. 





JEWELL BELTING COMPANY, 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 











I 
cad eg ea | nn ems GRIMSHAN PATENTED WHITE. COR 
° ° arren oO. ‘ 

68-67 Park Place, NEW YORK, (A. X. Wanna, Proprietor, ane WIRES AND CABLES. 
Contractors for and Manufacturers of | 4¢5 GREENWICH STREET, NEW YORK. FIRE, ACID AND WATERPROOF. ORIMSHAW TAPE. 
ELECTRO-MECHANICAL APPARATUS. pranthcoregin MANUBACTORED BE ’ 

ESTIMATES GIVEN ON ALL KINDS OF Armatures, Commutators, Motors and Dynamos, NEW Ye ORK INS ULATED WIRE Co., 
FINE SHOP WORK. Engine Room and Electrical Supplies. CHICAGO, 320 Dearborn St. NEW YORK, 13-15 Cortlandt St. 
ELECTRICAL INVENTIONS DEVELOPED, Telephone, 881 Franklin. BOSTON, 134 Congress St. BAN FRANCISCO, 56 Second St 
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The electrical, insurance and allied interests lately 
met in this city looking to the adoption and en- 
forcement of a national code of rules for construc- 
tion and operation. | We welcome such conven- 
tions, for, while the rules agreed upon may seem 

Wises aed Coble severe, and the conditions named most exacting, 

everything decided upon will increase the use of 

an insulation meeting all requirements... 


mL Friends in Council. 


have been, are now, 
and always will be 


India Rubber « Gutta Percha 
} Insulating C0, Meeomce,. 


J, W. GODFREY, tanger sas, YONKERS, NY. 
15 Cortlandt St., NEW YORK. 





























ELECTRIC LIGHTING 
and POWER APPARATUS. 














Three circuits run from an 8O0-light 
Brush dynamo; maximum potential ELECTRIC co., 
between two points on the circults or 
dynamo not exceeding 1,500 Volts. 


This will be exhibited at the Brush 
exhibit at the National Exhibition In CLEVELAN . Oo. 


New York. Co and see it! 














PIONEERS »° LEADERS. 


25 PARK PLACE, NEW YORK. 


STORES: yaad BOSTON, BUFFALO, BALTIMORE, CHICAGO, CLEVELAND, CINCINNATI, 
CHARLESTON, DETROIT, DALLAS, JACKSONVI LLE, KANSAS CITY, MINNEAPOLIS, 
MOBILE, MEMPHIS, NEW ORLEANS, NORFOLK, NASHVILLE, PHILADELPHIA, SAN 
FRANCISCO, ST. LOUIS. 


AGENTS WANTE DIN UNOCCUPIED TERRITORY. 


ina w RUBBER GOODS 


BEST Makers el 








FOR MECHANICAL UGES. 


Rubi it hose, steam hose, brewe: rel hose, suction hose, “ Test’’ 

ne Rose, cotton h i tubi ru i pl hy ngs, vuloa stalrtreads, Dicyels 
s,tu hy 

and vehiele rea rolle, tubing, Tubbs It Jar rings, ete. Specia Feoods to order. 
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A Lightning Arrester 2 Works. 
CARBON ADJUSTABLE POINTS, 


Simple and 
Positive. 


Order one and’ you will order more. 








GENERAL REPAIRING. 
SINGLE AND DOUBLE POLE !IRON-BOX FUSE BOXES. 


Are Knife Switches, 
Disc Arc Cut-Out. 
GET OUR DISCOUNTS. WRITE US. 


UTICA ELECTRICAL MFG. & SUPPLY CO., 


UTICA, N. Y.- 


The Ball & Wood Engine 








HORIZONTAL AND VERTICAL.. 
S/MPLE AND COMPOUND. 


T™ BALL & WOOD COMPANY, 


15 CORTLANDT ST., NEW YORK. 











x . 
~ cee — i 


N 


SIGN LAMPS. 


An Economical, Practical and Sightly Novelty in Electric-Lighted Signs. 
SURE TO ATTRACT ATTENTION. 
; For full information and prices, address 
DICKINSON ELECTRIC SUPPLY CO., 150 Nassau Street, New York. 














FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 





APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 





ARC 
HANGER 
ee ——§ BARD... 


HAS ADVANTACES THAT NO OTHER 
BOARD CAN CLAIM. A SAMPLE WILL 
CONVINCE YOU. WRITE 
DESCRIPTION AND PRICES. 


New England Electrical Supply Co. 


49 Federal Street, 
BOSTON, MASS.—. 


US FOR 





“CELLULOID , 
FILAMENTS ‘ 


as they are made for these 
lamps are‘ pronounced by 
experts an improvement in 
lamp-making.. . 








The lamps from our fac- 
tory are as near perfection 
as skilled labor can produce. 





For prices and informa- 





tion, write SAd 


THE NEW YORK ELECTRIC CO. 


Youngstown, Ohio. 


AMERICAN-BALL ENGINE. 


Mr. FRANK H. BALL, the well known steam 
engine designer, has assumed the management 
of our business, and wili add at once to our 
present line of steam and electrical machinery 
a full line of his celebrated engines, specially 
designed for direct-connected electrical work 
and adapted to dynamos of our manufacture, 
thus making complete and symmetrical units. 


AMERICAN ENGINE COMPANY, 


BOUND BROOK, N. J. 
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WIRES 


AND 


CABLES 


WHEN INSULATED WITH OKONITE 
ARE EXTREMELY EFFICIENT AND 
LONG-LIVED. THEY WILL NOT CRACK, 
AND EFFECTUALLY RESIST THE DE- 
COMPOSING INFLUENCE OF THE ELE- 
MENTS. CATALOGUE? 





~ TRADE MARK. 


‘THE OKONITE COMPANY, Ltd., 


POSTAL TELEGRAPH BUILDING, NEW YORK. 


253 BROADWAY. 





a 
WATERVILLE AND FAIRFIELD RAILWAY AND LIGHT CO., 
WATERVILLE, ME., January 18th, 1896. 


LOMBARD WATER-WHEEL GOVERNOR CoO., 
BOSTON, MASs., 


Gentlemen: In regard to your Type C Governor, which is regulating for us our two Hercules Wheels, 
which give power to operate our light plant, street railroad and power generator, we are frank to admit that THE 
MACHINE DOES ITS WORK ADMIRABLY. We have no hesitancy in recommending it to those in want of a Governor. 

Yours truly, 
(Signed): 1. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 


LOMBARD WATER-WHEEL GOVERNOR C0., hamesnire sr., BOSTON, MASS. 
: 














FRIEDR. PEMSEL, NURNBERG, 


——FURNISHES AS SPECIALTY 


Machines and Complete Installations 


FOR THE MANUFACTURE OF 


ELECTRIC : 
LIGHT wc § 
and wT — ir 
BATTERY |\— ieee eee 

CARBONS. a 












If SECOND and THIRD grades of 
RUBBER WIRES were honestly branded, 
instead of being sold under high-sounding 
names on the reputation of good houses, 
how many would be sold? 

The PEOPLE want the BEST. The 
BISHOP COMPANY makes no low 


grades. Factory and Office, 420 East 25th Street, New York. 


BISHOP GUTTA-PERCHA CO. 
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J, 6, BRILL COMPANY, = 


Philadelphia, 
BUILDERS OF 


ELECTRIC, GABLE, SUBURBAN CARS AND TRUCKS 





INVENTORS and 
BUILDERS OF 
BRILL No. 21 B and 


EUREKA MAXIMUM 
TRACTION TRUCKS 


FOR 


ELECTRIC CARS. 








Received the Only Medals of Award for Rubber-Covered 


INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMARINE 
AND INTERIOR USE. 
KERITE TAPE. 
Catalogues, Samples and Prices on Application. 


CALIFORNIA ELECTRIC WORKS, SAN FRANCISCO, CAL. 
KENNEDY & DU PEROW, WASHINGTON, D. C. 


SPECIAL ATTENTION 







Wires and Cables at the WORLD'S FAIR at Chicago, 


AND CABLES ; 


))) TELEPHONE, TELEGRAPH, POWER AND 
LIGHTING. 


W. R. BRIXEY, Manufacturer, 


J. E. HAM, pte Agent, 


203 Broadway, NEW YORK. 





GIVEN LEAD-ENCASING WIRES AND CABLES. 





— Electrical Instrument bo, 


114-120 William St., NEWARK, N. J., U. S. A. 


We desire to call attention to a line of | 





meuts for Direct-Current Circuits, which 
we designate as 


“ROUND PATTERN,” TYPE F. 


able for Isolated Plants and Feeder Circuits 


Weston instruments are 





and economy of operation. 


Round Pattern” Voltmeter, Mention the Exectricat Review when writing for 


Weston * 
Type F. catalogues. 


cheap but excellent Switchboard Instru- | 


P ol 
These Instruments are particularly suit- 


in Railway and Power Plants. Voltmeters 
in ranges from 3 to 750 volts. Ammeters 
in ranges from 1 to 2,500 amperes. All 


unsurpassedfn | 
excellence of workmanship, in accuracy | 
| 








Ne: 1107 


IRON BOX BELL. 


Ask your Dealer for the 
No. 7707 Iron Box Bell. 


» HE. & C. BAXTER, 


MANUFACTURERS OF 


ELECTRICAL SUPPLIES, 


BEDFORD, DIVISION AND CANTON STREETS, 
BROOKLYN, N. Y 











BAKER & CoO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


NEWARE, N. J. 


Scrap and native Platinum purchased 


408, 410, 412 and 414 N. J. R. R. Ave., 


Platinum in sheet and wire, all sizes, and any degree of hardness. 








| List and Sample free. 





Joints made absolutely tight and durable by 
PATENT CORRUGATED 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 


U. S. MINERAL WOOL CO., 
2 Cortlandt Street, NEW YORK. 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 








THE WARREN ALTERNATOR. 


INDUCTION TYPE, | 
ANY VOLTAGE, | 


No moving wire. 

No collector rings. 

No brushes. 
220 Volts, without | 

1900 TRANSFORMERS. 

2000 Volts, with j 

Single 





STATIONARY, : Ring ARMATURE, STATIONARY FIELD. 


BS ROTATABLE ‘PART, A SOLID CYLINDER OF STEEL. Ba 


EFFICIENCY, THE HICHEST 
a EGU LATION, TH Ee CLOS EST CURRENT CENERATOR KNOWN. 


NOISELEsSsS IN OPERATION. 
BUILT TO EARN MONEY WITH. NOT TO SPEND MONEY UPON. 


WARREN ELECTRIC cGcoO., 
General Sales Agenc CH i CAC oO, 


y, 
803 HAVEMEYER BUILDINC, NEW YORK. 
Nashville, Tenn.. J. W. Braid. 


New York, N. Y., Wendell & MacDuffie. Providence, R. I., John I. Drake. 
& Co. Richmond, Va., Thomas & Hunter. 


Boston, Mass., Michell Pittsburg, Pa., Lea & -. 
Chicago, IlL., A. M. Buffalo, N. Y., Henry R. Ford Paris, France, E. H. Cadiot & Co. 


les. 
San Francisco, Cal., California Electrical Works. New Orleans, La., Widmer & Spranley. Yokohama, Japan, Bagnall & Hilles. 








OF ANY ALTERNATING- 











SEND FOR CATALOGUE AND LEITERS OF APPROVAL. 


ILL. 


AGENTS: 


Waco, Tex., Electrical Construction and Supply Co. 
Jacksonville, Fla.. J. Law & Co. 

Atlanta, Ga., J. W. Little Flectric Co. 

Louisville, Ky., T. C. Coleman & Son. 








